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THE  AUTHOR'S  PREFACE. 


THE  design  of  the  present  Work  is,  to  bring  together,  in  a  series  of 
historical  discourses,  the  whole  of  Ancient  and  Modern  Geography,  in  such 
a  manner  as  to  furnish  the  reader  .with  a  lively  picture  of  the  whole  terra-, 
queous  globe,  with  all  its  different  countries — the  memorable  places  which 
they  contain — the  tribes  of  men  by  which  they  have  been  successively  peo- 
pled, and  those  which  at  the  present  moment  are  its  inhabitants.  It  appears 
an  immense  undertaking,  when  we  consider  how  many  varied  details  require 
to  be  combined  in  a  work  of  moderate  size.  It  migbt  even  appear  rash  in. 
its  nature,  when  we  contemplate  the  characters  of  the  different  subjects 
embraced  in  it — subjects  which  have  usually  been  consigned  to  erudite  rather 
than  to  elegant  pens,  and  have  been  regarded  as  susceptible  of  no  brilliancy 
of  literary  composition,  or  depth  of  philosophical  remark. 

The  diffidence  which  the  prospect  of  so  many  difficulties  naturally  creates, 
has,  however,  yielded  to  a  thorough  conviction,  that  the  science  of  geogra- 
phy admits  of  being  made  very  different  from  what  it  now  is.  We  have 
thus  reasoned  :  Is  not  geography  the  sister  and  the  rival  of  history?  If  the 
one  enjoys  the  empire  of  universal  time,  does  not  the  other  rightfully  claim 
that  of  place?  If  the  one  has  the  power  of  recalling  past  generations,  should 
not  the  other  exert  that  of  fixing  in  one  scene  the  shifting  pictures  of  history, 
by  delineating  to  the  mind  the  permanent  theatre  of  the  poor  and  brief  transac- 
tions of  mankind,  strewed  with  the  wrecks  of  numerous  empires ;  and 
describe  the  course  of  nature,  constantly  occupied  in  repairing,  by  its  bene- 
ficial operation,  the  ravages  arising  from  human  discord  ?  Does  not  a 
description  of  the  globe  intimately  connect  itself  with  the  study  of  human 
nature,  human  manners,  and  human  institutions  ?  Does  it  not  offer  infor- 
mation of  the  utmost  importance  to  the  political  sciences  ?  Is  not  this 
department  always  brought  fully  into  view  before  a  complete  form  can  be 
given  to  any  branch  of  natural  history?  And  does  it  not  supply  literature 
with  a  boundless  treasure  of  feelings  and  of  images? 

These  considerations  have  cherished  in  our  minds  the  hope  of  raising  for 
geography  a  monument  not  worthy  to  rank  along  with  the  pleasing  compo- 
sitions by  which  history  has  been  adorned.  Many  long  years  would  indeed 
be  requisite  to  confer  on  such  a  work  that  degree  of  perfection  which  it  is 
natural  to  desire.  In  publishing  it  in  a  state  short  of  this,  we  find  ourselves 
excused  by  the  urgent  demands  made  on  us  for  a  "  Treatise  on  Geography." 
The  attempt  now  laid  before  the  public  will,  we  hope,  with  all  its  imper- 
fections, satisfy  the  wishes  of  those  who  complain  that  there-  is  an  absolute 
want  of  a  work  by  which  geography  may  be  learned,  without  the  risk  of 
contracting  a  permanent  disrelish  for  this  branch  of  instruction. 
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We  presume  to  trust  that  our  compend  may  be  qualified  to  serve  as  a 
guide  to  any  professor  who  is  ambitious  of  teaching  geography  in  a  profita- 
ble manner ; — that  in  the  more  advanced  seminaries  it  may  be  put  into  the 
hands  of  pupils ; — and  that  it  will  not  be  an  unacceptable  present  to  adults, 
who  have  long  passed  their  period  of  tuition,  and  wisli  to  acquire  instruction 
by  private  reading. 

It  is  the  Author's  most  ambitious  wish,  that  his  work  may  obtain  the 
suffrages  of  those  real  philosophers,  who,  in  every  science,  set  even  less 
value  on  its  useful  economical  results,  than  on  the  intellectual  enjoyment  and 
the  improvement  which  the  study  of  it  implies. 

The  following  is  the  arrangement  of  the  present  work :  It  will  begin 
with  the  general  theory  of  geography,  consisting  of  its  Mathematical,  Physi- 
cal, and  Political  principles. — From  astronomy  we  shall  borrow  the  requi- 
site information,  respecting  the  figure,  size,  and  motions  of  our  planet ;  from 
geometry,  the  views  which  are  most  necessary  for  understanding  the  art  of 
representing,  in  small  plans,  the  exact  form  of  the  lands  and  the  seas ;  we 
shall  explain  the  method  of  determining  the  actual  distances  of  places,  and 
comparing  with  one  another  the  measures  employed  in  different  countries. 

Proceeding  next  to  the  physical  picture  of  the  globe,  we  shall  take  a  view 
of  the  leading  features  of  nature;  the  mountains  which  diversify  the  surface 
of  the  land,  the  seas  which  bound  its  outline,  and  the  rivers  and  the  valleys 
by  which  it  is  intersected.  We  shall  seek  our  way  downward,  through 
caverns  and  through  mines.  We  shall  direct  over  the  brink  of  the  volcanic 
crater  an  eye  of  interest  and  curiosity  ;  and  thus  do  our  utmost  to  explore 
the  structure  of  the  globe.  After  inquiring  into  the  motions  of  the  atmo- 
sphere, and  the  laws  of  temperature,  we  shall  distribute  into  their  native 
regions  the  animals,  the  plants,  and  all  the  beings  that  are  nourished  in  the 
exhaustless  bosom  of  the  earth.  We  shall  conclude  the  picture  by  consider- 
ing man  in  his  natural  and  in  his  political  condition.  We  shall  classify 
the  races  of  our  species  according  to  the  varieties  which  are  marked  in  their 
bodily  appearance  and  character — according  to  the  languages  which  they 
speak— according  to  the  creeds  by  which  their  minds  are  consoled,  or 
degraded  and  enslaved — and  according  to  the  laws  which  mark  the  progress 
of  civilization,  or  the  profound  darkness  of  utter  barbarism. 

What  revolutions  have  the  terrestrial  globe  undergone  ?  This  is  a  ques- 
tion which  equally  interests  the  history  of  man  and  that  of  nature.  But 
is  it  a  question  which  enters  into  the  science  of  physical  geography  ?  is  it  a 
question  which,  in  the  present  state  of  our  knowledge,  we  can  profitably 
discuss  ?  We  shall  not  certainly  undertake  to  resolve  the  problem,  or  series 
of  problems,  which  it  implies  ;  but  we  shall  present  to  our  readers  a  view  of 
the  leading  facts  which  geologists  employ  to  construct  their  brilliant,  but 
empty  systems. 

This  philosophical  theory  of  geography  will  occupy  the  first  volume  of 
our  work.  The  others,  with  the  exception  of  one,  will  be  devoted  to  a  suc- 
cessive description  of  all  the  parts  of  the  world.  In  that  department  we 
found  it  necessary  to  engage  in  long  meditation,  and  in  weighing  opposite 
considerations,  before  we  could  invent  and  fix  upon  the  method  which  would 
unite  the  greatest  degree  of  solidity  with  the  most  agreeable  manner.  An 
order  purely  geographical  must  apparently  have  destroyed  the  political  and 
moral  connections  of  the  different  portraits  which  we  had  to  present.  An 
order  purely  political  would  have  injured  thephysical  delineation  of  the  moun- 
tains, the  seas,  the  rivers,  and  the  climates.  The  great  desideration  was,  to 
reconcile,  in  some  measure,  with  each  other  these  two  rival  methods.  For  this 
purpose,  our  mode  of  procedure  must  be  varied  according  to  the  character  of 
the  obstacles  presented  on  different  occasions,  and  the  difficulties  which  they 
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create  in  following  chiefly  or  exclusively  one  or  the  other  of  these  two  methods. 
In  introductions  prefixed  to  particular  departments,  we  must  give  a  sketch  of 
the  general  features  which  a  large  division  of  the  world  possesses  in  common. 
We  must  place  a  view  of  the  Alps  in  front  of  our  description  of  Europe,  and  a 
view  of  the  Cordilleras  at  the  beginning  of  the  division  appropriated  to  South 
America.  Do  we  find  some  nations  which  are  politically  separate,  united  in 
their  origin,  in  their  language,  or  in  their  history  ? — we  must  collect  them 
into  one  group,  and  survey  them  from  one  point  of  view.  We  must  endeavour 
every  where  to  form  our  subject  into  natural  masses,  easily  embraced  under 
one  regular  vista.  Small  states  must  be  combined  into  natural  groups  j  the 
provinces  of  great  empires  must  be  distributed  in  conformity  with  the  direc- 
tion of  the  mountains  and  the  rivers  ;  and  the  comparisons  formed  between 
the  different  divisions  must  not  be  permitted  to  encumber  the  current  of  our 
discourse,  but  reserved  for  exhibition  in  the  form  of  synoptical  and  analy- 
tical tables. 

Besides  our  general  arrangement,  it  was  necessary  to  find  out  the  parti- 
cular method  best  suited  for  the  description  of  each  country.  After  examin- 
ing all  the  classifications  which  authors  have  given  of  the  objects  of  special 
geography,  we  have  found  that  a  too  rigorous  adherence  to  these  abstract 
methods  has  been  the  real  cause  of  the  pedantic  dryness  attached  to  books 
of  geography.  From  this  empty  technical/  parade  of  science,  geography, 
which  ought  to  be  a  living  picture  of  the  universe,  has  been  converted  into 
the  gloomy  anatomy  of  a  great  subject  in  a  dead  and  dismembered  state. 
Thus  it  has  been  held  in  dread  by  the  young,  neglected  by  the  learned,  and 
scorned  by  the  multitude. 

From  these  considerations  it  has  appeared  our  duty  to  follow  the  general 
principles  of  the  art  of  writing,  and,  by  varying  according  to  the  nature  of 
the  subject,  not  only  the  tone  but  the  order  of  our  descriptions,  we  have 
endeavoured  to  contrive,  for  the  delineation  of  each  country,  a  particular 
scale  suited  to  the  relative  size  and  importance  of  its  objects.  Where  one 
presents  the  spectacle  of  a  smiling  cultivation,  we  give  a  careful  detail  of 
its  different  productions.  Where  it  is  uncultivated,  we  draw  an  outline  of 
the  character  impressed  on  it  by  nature.  At  one  time,  in  an  imaginary 
tour,  we  give  an  easy  enumeration  of  the  towns  of  the  interior.  At  another, 
in  the  character  of  fire-side  navigators,  unfettered  by  the  dread  of  contrary 
winds  or  dangerous  currents,  we  proceed  from  harbour  to  harbour,  and 
from  island  to  island.  Does  a  particular  nation  act  a  leading  part  in  the 
civilized  world  ? — we  discuss  its  powers,  its  resources,  its  interests.  Is  it 
a  savage  horde  that  engages  our  notice  ? — we  take  an  interest  in  depicting 
its  manners  and  mode  of  living. 

Our  choice  of  the  towns  and  remarkable  places  on  which  we  dwell,  will 
be  determined  sometimes  by  degrees  of  political  importance,  sometimes  by 
historical  celebrity.  We  shall  sometimes,  in  passing,  take  the  liberty  of 
discussing  a  point  of  critical  geography,  resolving  a  doubt,  or  correcting  an 
error.  We  shall  not  even  scrupulously  deny  ourselves  and  our  readers  the 
pleasure  of  occasionally  mingling  our  topographical  descriptions  with  pas- 
sages of  history,  or  with  anecdotes  tending  to  illustrate  manners,  and  often 
serving  to  fix  in  the  memory  names  of  localities,  which  otherwise  it  would 
be  diflicult  to  retain.  There  is  no  reason  why  we  should  refuse  to  pick  up 
a  flower  which  obtrudes  itself  on  our  view.  A  description  of  the  world 
should  resemble  the  world  itself,  in  which  the  most  arid  deserts  present  here 
and  there  a  limpid  fountain,  or  a  refreshing  shade. 

From  fifteen  years  of  geographical  reading  and  study,  we  have  been  fully 
convinced  that  this  free  and  animated  march  is  that  which  will  enable  geo- 
graphy to  give  the  surest  access  to  the  sanctuary  of  historical  knowledge, 
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\\hirh  never  could  be  afforded  by  any  of  those  rigid  abstract  methods  which 
arc  applicable  only  to  the  mathematical  sciences.  Our  object  is  to  write  an 
agreeable  and  useful  book,  not  to  draw  up  an  extended  table  of  mere 
contents. 

Adopting  this  plan  for  our  "Universal  Geography,"  we  are  far  from 
denying  the  merits  of  methods  different  from  our  own.  Let  a  new  Varenius, 
in  a  purely  mathematical  geography,  employ  all  the  resources  of  the  higher 
geometry ;  let  another  Bergmann  discuss,  in  the  language  of  chemistry  and 
of  natural  history,  the  elements  of  an  improved  physical  geography ;  let 
naturalists  subdivide  physical  geography  itself  into  branches  corresponding 
to  particular  sciences,  as  the  geography  of  plants,  of  minerals,  and  of 
animals  ;  let  the  pupils  and  successors  of  Busching  collect,  with  indefatiga- 
ble patience,  the  materials  of  chorography  and  topography,  the  object  of 
which  is  to  give  a  particular  description  of  each  country,  each  canton,  and 
each  town  ;  let  them  display,  in  immense  columns  of  numbers,  the  details  of 
that  branch  of  political  geography  which  is  called  statistics.  Let  others 
of  the  learned  explore  other  parts,  such  as  that  of  forming  a  Critical  Com- 
parison of  the  old  geographers ;  or,  the  History  of  Voyages  and  Travels. 
Nothing  is  more  useful  to  science — nothing  more  deserving  of  the  esteem  of 
the  learned  world,  than  labours  thus  consecrated  to  a  single  object.  No- 
thing is  more  laudable  than  to  give  to  each  of  these  branches  the  most 
rigorous  and  scientific  form  which  its  particular  nature  will  admit  of.  We 
have  already  shown  some  zeal  in  collecting,  announcing,  and  appreciating 
labours  of  these  different  kinds,  in  our  periodical  work,  entitled,  dtnriales 
des  Voyages  de  la  Geographic  et  de  I9 Historic.  But,  as  a  universal  geogra- 
phy cannot,  without  swelling  to  an  undue  extent,  embrace  all  the  details  of 
every  branch  of  geographical  science,  we  must  here  content  ourselves  with 
gathering  the  flowers  and  the  fruit  of  these  learned  discussions  and  labo- 
rious researches. 

There  is  -another  view  of  the  subject  which  we  wish  to  lay  before  the 
readers  of  our  work.  The  mathematical  and  physical  principles  of  geogra- 
phy are  immutable;  but  the  state  of  human  knowledge  is  variable,  both  in 
the  materials  furnished,  and  in  the  use  which  the  mind  is,  at  different  epochs, 
qualified  to  make  of  them.  Nations  are  extinguished,  kingdoms  destroyed, 
cities  laid  in  ruins,  and  at  last  eVery  trace  of  their  former  existence  is 
effaced.  We  may  therefore  suppose  a  series  of  geographical  works,  each 
of  which,  though  quite  different  from  those  which  precede  and  follow,  may 
be  correct  and  complete  for  the  year  or  the  age  to  which  it  belongs.  Under 
this  point  of  view,  custom  has  in  some  measure  sanctioned  a  three-fold  par- 
tition of  the  science.  "  Ancient  geography"  comprises  all  that  precedes  the 
500th  year  of  the  Christian  era,  or  the  great  migration  of  nations.  The 
"  geography  of  the  middle  age"  extends  from  that  period  to  the  discovery 
of  America ;  and  this  point'  begins  the  region  of  "  modern  geography."  But 
if  the  subject  were  to  be  expressed  in  rigidly  philosophical  language,  we 
should  be  obliged  to  make  a  distinction  of  geographies,  corresponding  to  the 
number  of  nations  and  ages.  Each  of  these  may  be  considered  as  a  separate 
body  of  knowledge.  They  are  indeed  imperfect  and  erroneous  systems, 
compared  with  that  of  the  present  age  ;  but  it  is  interesting  and  important 
even  for  mere  amateurs,  to  have  an  idea  of  the  slow  progress,  and  some- 
times retrograde  course  of  the  science,  in  so  far  as  that  progress  is  known 
to  us  with  certainty.  We  shall  therefore  accompany  the  present  work  with 
an  "  Outline  of  the  history  of  discoveries,  and  of  geographical  systems." 
We  shall  first  take  up  this  science  in  her  cradle.  Moses  and  Homer  present 
us  with  a  picture  of  two  most  antique  nations.  Soon  after  this,  the  Phoe- 
nician sailor,  guided  by  the  light  of  the  stars,  traverses  the  Mediterranean, 
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and  discovers  the  Atlantic  Ocean.  Herodotus  relates  to  the  Greeks  what 
he  has  seen  and  heard,  concerning  different  nations  and  countries.  The 
extensive  colonial  system  of  Carthage,  and  the  adventurous  voyages  of 
Pytheas  of  Marseilles  bring  the  western  world  into  view,  and  create  con- 
jectures respecting  the  north.  The  military  glory  of  Alexander  throws  a 
brilliant  light  on  the  countries  of  the  east.  The  Romans  inherit  the  greater 
part  of  the  discoveries  made  by  the  polished  nations  of  antiquity.  The 
Eratostheneses,  the  Strabos,  the  Plinies,  and  the  Ptolemies,  arrange  the 
materials  still  obscure  and  incomplete.  Next  comes  the  great  migration  of 
nations,  to  overturn  the  whole  edifice  of  ancient  geography.  It  was  by 
loosing  their  ascendency  that  the  Greeks  and  Romans  learned  how  much 
more  extensive  the  world  was  than  their  systems  had  represented  it.  The 
chaos  thus  produced,  gradually  gives  place  to  regularity  ;  and,  with  the  rise 
of  modern  Europe,  the  elements  of  a  new  geography  are  formed.  The  spirit 
of  travelling  revives.  It  had  already  conducted,  without  profit,  the  Arabs 
to  the  Moluccas,  and  the  Scandinavians  to  America.  No  science  accom- 
panied these  people,  to  gather  the  fruit  of  their  bold  undertaking.  Equally 
courageous,  and  better  informed,  the  Italians  and  Portuguese,  by  the  help  of 
the  magnetic  needle,  navigate  the  high  seas  with  confidence.  On  every  hand 
the  barriers  raised  by  prejudice,  which  contracted  the  horizon  of  geography, 
fall  in  pieces.  Columbus  now  conducts  us  to  a  new  world.  By  sea  arid  by 
land,  every  nation  emulously  enters  on  the  career  of  discovery;  and,  by 
their  united  efforts,  the  vast  theatre  of  the  globe,  notwithstanding  some 
partial  shades,  is  now  finally  opened  to  the  gaze  of  science. 

This  forms  a  subject  which  demands  much  perusal  of  old  geographical 
works,  and  much  attention  to  various  ancient  histories ;  but  it  cannot,  in 
the  eye  of  the  general  reader,  be  entitled  to  such  a  full  description  as  the 
state  of  modern  geography. 

Even  modern  geography  must  be  restricted  within  certain  limits,  which, 
without  reducing  it  to  a  dry  unmeaning  nomenclature,  will  avoid  the  error 
of  confounding  it  with  other  sciences.  Intelligent  minds,  no  doubt,  often 
delight  to  bring  together  under  the  same  point  of  view  the  results  of  sciences 
the  most  different  from  one  another  in  their  origin  and  progress,  as  well  as 
in  the  nature  of  their  objects.  Geography,  like  history,  certainly  ought 
not  to  be  blamed  for  taking  an  interest  in  every  thing  that  influences  the 
fate  of  nations  and  of  empires.  It  must  also  be  granted  that  she  confers,  in 
her  turn,  a  benefit  on  other  sciences,  by  bringing  their  discoveries  into 
notice,  in  order  to  place  them  in  a  new  light.  When  political  economy,  for 
example,  weighs  in  her  balance  the  powers  of  a  state,  when  she  ascertains 
the  existing  relation  which  the  superficial  area  of  each  canton  bears  to  the 
number  of  inhabitants,  the  results  of  these  laborious  inquiries  may  often  be 
of  such  a  nature  as  to  interest  history.  In  the  same  way  they  may  also 
interest  geography.  Such  dry  truths,  when  arranged  in  tables  of  political 
geography,  acquire  a  lustre  and  an  interest  from  the  great  geographical 
views  with  which  they  are  associated.  This  species  of  interchange  gives 
life  to  the  whole  republic  of  science  and  of  literature.  But  the  different  re- 
gions of  which  that  republic  consists,  have  each  its  own  language,  its  con- 
stitution, its  separate  interests.  These  objects  are  not  to  be  confounded. 
Every  discussion  in  politics,  in  religion,  in  morality — every  research  in 
history,  chronology,  or  antiquities,  which  does  not  bear  a  direct  reference 
to  geographical  changes — every  calculation  of  the  higher  geometry —every 
superfluous  quotation  of  the  principles  of  chemistry  or  of  physics — every 
detail  in  natural  history  which  does  not  admit  of  any  other  description  than 
the  technical  explanations  of  the  naturalist,  arid«which  forms  no  essential 
feature  in  the  physical  picture  of  a  country — is  to  be  considered  as  foreign 
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to  ii  good  universal  geography,  though  entering  with  great  propriety  into 
spi-cial  treatises  on  mathematical,  physical,  or  political  geography. 

Our  science,  when  disencumbered  of  all  that  diversity  of  foreign  matter,  is 
still  a  subject  of  vast  extent ;  and  to  an  author  desirous  of  exhibiting  it  in  an 
advantageous  light,  it  presents  thorns  and  difficulties  in  sufficient  number. 
When  we  have  read,  compared,  and  formed  a  judgment  on  all  the  accounts 
given  by  travellers  of  every  nation,  accounts  often  false,  and  often  unsatis- 
factory, when  we  have  analyzed  an  immense  multitude  of  travellers'  jour- 
nals, astronomical  observations  and  dissertations,  descriptions  and  notices, 
enumerations  and  official  statements,  together  with  the  estimates  and  calcu- 
lations made  by  individuals  ;  when  we  have,  with  much  labour  searched  out 
geographical  documents,  lost  in  memoirs  of  natural  history,  in  monographs 
of  medical,  mineralogical,  or  botanical  topography,  often  even  in  commer- 
cial almanacks  and  political  journals; — we  have  not  yet  done  all  that  is 
required.  Much  remains  to  be  brought  to  light  that  lies  hid  in  the  archives 
of  governments,  or  buried  in  the  portfolios  of  individuals  ;  and  much  know- 
ledge which  is  even  openly  exhibited  in  the  great  book  of  nature,  but  has 
not  yet  found  an  attentive  observer,  requires  to  be  discovered  by  original 
observations. 

Since  geographical  knowledge,  like  every  thing  of  a  historical  nature,  is 
derived  from  many  sources,  varying  in  their  degree  of  authenticity,  it  is 
indispensably  necessary,  in  order  to  satisfy  the  inquiring  reader,  to  give 
the  names  of  such  sources  as  have  been  consulted.  The  learned  will  thus 
judge  what  degree  of  credit  they  ought  to  repose  in  each  instance.  It  is  also 
an  act  of  literary  justice  to  make  our  readers  acquainted  with  the  names  of 
those  who  have  served  as  our  masters  and  guides ;  names  which  to  ma.ny 
will  thus  become  known  for  the  first  time.  Influenced  by  these  considera- 
tions, we  have  at  the  bottom  of  each  page  given  a  reference  to  the  principal 
passages  in  other  authors,  (generally  original,  rarely  compilers,)  on  which 
our  assertions  are  founded.  At  the  same  time,  we  have  rigorously  avoided 
such  foot-notes  as  are  injudiciously  lavished  in  many  learned  works.  None 
of  our  references  will  force  our  readers  to  make  a  halt.  While  one  who  is 
critically  curious  may,  by  means  of  them,  bring  our  accuracy  to  the  test, 
or  obtain  the  means  of  extending  his  information  on  particular  parts  of  our 
subject,  another,  whose  object  is  to  obtain  as  much  interesting  information 
as  possible  in  the  easiest  manner,  may  peruse  our  work  without  suffering 
himself  to  be  in  any  degree  impeded  by  the  references. 
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BOOK  I. 

Theory  of  Geography.     Of  the  Earth,  considered  as  a  celestial  Body,  and  in  its  rtla~ 
tions  to  the  other  celestial  Bodies.     Of  Latitudes  and  Longitudes^ 

IN  exhibiting  under  one  view  the  actual  state  of  the  science  of  Geography,  the 
statement  of  general  truths  ought  to  precede  the  detail  of  particular  facts.  We  shall 
therefore  consider  our  planet  in  relation  to  its'  dimensions  and  physical  structure,  be- 
fore entering  upon  the  study  of  the  different  countries  which  cover  its  surface. 

It  belongs  to  astronomy  to  exhibit  to  our  view  the  earth  balanced  by  its 
own  weight  in  the  immensity  of  space,  revolving,  with  all  the  other  pla- 
nets, around  the  resplendent  luminary,  which  distributes  to  each  of  these 
celestial  globes  its  portion  of  light  and  heat.  It  belongs  also  to  astronomy  to  as- 
certain the  laws  which  govern  the  solar  system,  and  to  trace  the  orbits  of  the  differ- 
ent bodies  which  compose  it;  of  Mercury,  lost  in  the  rays  of  the  sun;  of  Venus  and 
of  Mars,  in  the  neighbourhood  of  our  earth,  but  which  are  not  attended  by  any  moon 
or  satellite ;  of  Vesta,  Juno,  Ceres,  and  Pallas,  which  are  so  closely  connected  with 
each  other ;  and  lastly,  of  Jupiter,  Saturn,  and  Uranus,  each  surrounded  by  a  mag- 
nificent train  of  satellites,  or  secondary  planets.  It  is  still  farther  the  business  of  the 
astronomer,  to  demonstrate  that  the  magnitude  of  the  sun  is  1,384,462  times  greater 
than  that  of  our  planet,  which,  in  this  respect,  is  in  like  manner  surpassed  by  Ju- 
piter 1,281  times;  by  Saturn  995  times,  and  by  Uranus  80  times;  while  all  the  other 
planets  are  inferior  to  it.* 

As  geography  exclusively  is  our  province,  it  is  sufficient  for  us  to  borrow  such 
notions  belonging  to  astronomy,  as  are  necessary  for  comprehending  the  terms  em- 
ployed in  reference  to  geographical  maps,  and  for  conceiving  the  truth  of  the  me- 
thods used  in  constructing  these  representations  of  our  globe. 


Astronomy  ex. 
eluded  from 
this  treatise. 


Proofs  of  the 
rotundity  of 
tUe  earth. 


Proofs  drawn 
from  terres- 
trial appear- 
ances. 


The  spherical  form  of  the  earth  is  the  fundamental  principle  of  all  ma- 
thematical geography.     The  proofs  of  this  truth  present  themselves  to 
the  senses.^     The  phenomena  of  the  heavens  discover  it  to  us;  terres- 
trial appearances  also  render  it  obvious.   We  shall  begin  with  the  latter. 
Were  we  placed  in  a  vast  plain  of  Arabia,  or  on  the  surface  of  the 
ocean,  no  mountain  would  there  intercept  the  objects  situate  within  the 
range  of  our  vision.     Why  then  do  we  not  see  elevated  objects  only  di- 
minish in  apparent  magnitude,  as  they  recede  from  our  view,  without  any  portion  be- 
Aiig  hid;  as  would  certainly  be  the  case  if  we  were  upon  the  same  horizontal  plane 

*  See,  in  the  Sequel  of  this  Book,  the  Synoptical  Table  of  the  solar  System.     Consult  La- 
place,  Exposition  du  Systeme  du  Monde;  JJiot,  Astronomic  Physique. 

t  Varenius,  General  Geography  revised  by  /.  JVewtoni  b.  I.  sect  ii.  chap.  3.     Maupcrtuis, 
Elements  of  Geography,  chap.  2. 
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Proofs  derived 
from  celestial 
appearances. 


2  BOOK  FIRST. 

with  them?  Why  do  towers,  vessels,  and  mountains,  when  we  recede  from  them, 
appear  to  sink  below  the  horizon,  commencing  with  the  base?  and  why,  on  the  con- 
trary, when  we  approach  them,  do  these  objects  show  first  their  summits,  and  there- 
after their  middle,  and  last  of  all  their  lower  parts?  These  phenomena,  which  every 
one  has  an  opportunity  of  observing,  prove  evidently  that  every  apparent  plane  upon 
the  earth  is  a  curve  surface.  It  is  the  convexity  oif  this  surface  which  conceals  from 
the  eye  of  the  spectator,  upon  the  beach,  the  hull  of  the  vessel  of  which  he  sees  the 
masts  and  sails.  But  since  we  know  that  these  things  happen  uniformly  towards 
whatever  part  of  the  earth  we  travel,  whether  towards  the  east  or  towards  the  west, 
towards  the  north  or  towards  the  south ;  since  we  find  that  this  assemblage  of  curve 
surfaces  is  no  where  sensibly  interrupted,  it  is  impossible  to  avoid  drawing  the  con- 
clusion, that  the  whole  surface  of  the  earth  is,  on  all  sides,  nearly  regularly  curved ; 
or,  in  other  words,  that  the  earth  is  a  body  approaching  in  figure  more  or  less  to  a 
sphere. 

The  object  at  which  the  first  observers  of  the  stars  aimed  in  their  re- 
searches was,  without  doubt,  to  find  certain  guides  in  the  voyages  which 
either  curiosity  or  necessity  prompted  them  to  undertake.  They  remark- 
ed that  the  sun,  their  first  guide,  occupied,  in  the  celestial  hemisphere,  a  place  oppo- 
site to  certain  stars,  which  every  night  were  constantly  visible  over  then*  heads,  while 
other  stars  disappeared  and  re-appeared  alternately.  Their  attention  was  particu- 
larly attracted  by  the  pole  star:  they  marked  this  point  in  the  heavens,  which,  itself 
alone  immovable,  appears  to  serve  as  a  pivot,  or,  according  to  the  Greek  expres- 
sion, as  a  pole,*  to  the  apparent  motions  of  the  heavenly  bodies.  They  next  traced 
a  meridian  line,  that  is,  a  right  line  in  the  direction  from  the  sun  at  noon  to  the  pole 
star;  and  however  imperfect  this  first  operation  may  have  been,  it  was  sufficient  to 
mark  out  to  them  the  four  quarters  of  the  world,  usually  denominated  the  cardinal 
points.  Now,  if  they  proceeded  towards  the  north,  they  saw  the  pole  star  take  a  po- 
sition more  elevated  in  the  heavens,  with  regard  to  the  circle  which  on  all  sides  bound- 
ed their  view,  and  which  is  named  the  horizon.^  Did  they  go  towards  the  south, 
this  same  star  appeared  to  sink,  and  others,  before  invisible,  appeared  successively 
to  rise.  It  was  therefore  impossible  that  the  line  whose  direction  they  followed, 
could  be  a  straight  line  traced  upon  a  horizontal  plane;  it  could  only  be  a  curve,  an 
arc  of  a  circle,  to  which  corresponded  another  arc  of  an  imaginary  circle  in  the  hea- 
vens. But  as  the  same  changes  of  the  horizon  had  every  where  taken  place,  it  was 
natural  to  conclude  that  the  earth  had  at  least  a  circular  form  from  north  to  south. 

It  was  without  doubt  by  some  such  reasoning  that  Anaximander,  and  some  other 
of  the  ancient  philosophers,  were  led  to  regard  the  figure  of  the  earth  as  cylindrical 

Astronomical  observations,  by  being  multiplied,  were  rendered  perfect.  The  mo- 
tions of  the  heavenly  bodies  were  calculated  from  fixed  epochs ;  and  the  periodical 
return  of  eclipses  was  determined.  It  was  then  easily  perceived,  that  the  sun  rises 
sooner  to  those  who  dwell  more  towards  the  east,  and  gradually  later  to  others  in 
proportion  as  they  are  removed  to  the  west;  for  if  an  eclipse  of  the  moon  is  observed 
at  Paris  and  at  Vienna,  and  if  this  eclipse  begin  when  it  is  ten  o'clock  at  night  at 
Paris,  it  will  be  near  eleven  o'clock  at  Vienna  before  its  commencement  is  observed ; 
so  that  the  sun  must  rise  sooner  to  the  inhabitants  of  Vienna,  than  to  those  of  Paris. 
This,  however,  could  not  happen  unless  the  surface  of  the  earth  were  curved  from 
cast  to  west;  for  were  it  flat,  the  sun  would  begin  to  illuminate  all  parts  of  the  face 
of  it  at  the  same  instant. 

Lastly,  when  by  a  series  of  observations,  we  are  fully  convinced  that  the  eclipses 
of  the  moon  are  caused  by  the  conical  shadow  of  the  globe  of  the  earth,  we  have  a 
complete  confirmation  of  all  the  preceding-  proofs  in  favour  of  the  rotundity  of  the 
earth;  and  we  see  at  the  same  time,  that  the  globe  of  the  earth  is  not  subject  to  any 
great  irregularity ;  since,  in  all  possible  positions,  its  shadow  upon  the  disk  of  the 
moon  is  found  to  be  terminated  by  an  arc  of  a  circle. 
Confirmed  by  |  The  numerous  voyages  which  have  been  made  round  the  world,  have 

*  rioxoc,  a  pivot,  from  «x«v,  to  turn.  |  Ftf>m  OPI?W.  to  bound,  to  circumscribe, 

t  Arist.  fa  Calo,  lib.  ii,  cap,  13. 
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finally  shut  the  mouths  of  all  those  who  persisted  in  regarding  the  earth 
as  a  round  plane,  or  a  hemispherical  disk.  Navigators,  such  as  Magellen 
and  Drake,  sailing  from  Europe,  have  pursued  a  course  always  towards  the  west 
(making  only  some  deviations,  in  order  to  double  the  lands  which  stretch  towards 
the  south;)  and  without  quitting  this  general  direction,  have  returned  to  the  same 
place  whence  they  set  out.  Upon  a  circular  plane  we  might  indeed  perform  a  cir- 
cular voyage,  but  that  by  continually  changing  the  direction.  Heemskerby  when  he 
wintered  at  Nova  Zembla,  confirmed  what  astronomers  Iracl  concluded  from  the 
spherical  figure  of  the  earth ; — namely,  that  the  days  and  nights  near  the  poles  ex- 
tend to  several  months.  Finally,  Cook,  jn  approaching  as  near  as  possible  to  the 
southern  polar  circle,  found  that  the  voyage  round  was  always  diminished  propor- 
tionably  to  the  diminution  of  his  distance  from  tlie  pole ;  so  that  we  have  thus  obtain- 
ed an  ocular  proof  of  the  rotundity  of  the  earth  towards  the  south  pole,  as  well  as  to- 
wards the  north. 

So  many  united  proofs,  as  well  as  the  accuracy  of  so  many  astrono- 
mical observations,  all  of  which  have  been  made  and  calculated  upon  the 
supposition  of  the  sphericity  of  our  earth,  leave  no  room  for  reasonable 
doubts  upon  the  subject.  Respect  for  the  Sacred  Writings,  which,  in  speaking  of 
the  earth,  employ  expressions  borrowed  from  ordinary  language,*  ought  not  to  in- 
duce us  to  reject  a  physical  truth  altogether  foreign  to  the  moral  truths  which  reli- 
gion teaches.  In  vain  does  ignorance  demand  of  us  how  the  earth  can  remain 
suspended  in  the  air  without  any  support.  Let  us  look  upon  the  heavens,  and  ob- 
serve how  many  other  globes  roll  in  space.  The  force  which  supports  them  is 
tinknown  to  us  ;  but  we  see  its  effects,  and  we  investigate  the  laws  according  to 
which  these  effects  take  place.  Let  us  then  lay  aside  all  uneasiness  concerning  the 
antipodes,  that  is,  the  people  of  the  earth  whose  feet  are  turned  towards  ours  :  there 
is  upon  the  globe  neither  high  nor  low  ;  the  antipodes  see,  in  like  manner  as  we  do, 
the  earth  under  their  feet,  and  the  sky  over  their  heads. 

What  would  we  gain  by  supposing,  as  Homer  does,  that  under  the  earth  are 
placed  a  range  of  columns  guarded  by  Atlas,  or  by  imagining  it  to  rest  upon  nine 
pillars,  as  the  Scandinavians  believed, |  or  upon  four  elephants,  according  to  the 
opinion  of  the  worshippers  of  Bramah  ?  Upon  what  would  these  elephants,  or 
these  columns  rest  ?  Our  thoughts,  however  far  they  proceed,  must  always  at  length 
stop  short,  and,  affrighted,  recoil  from  that  infinity  which  surrounds  us  on  every 
side,  and  which  it  is  folly  to  attempt  to  comprehend.  But  some  more  I  irreguiaritie« 
reasonable  observers  will  say,  Do  not  the  Andes  and  the  Alps  make  it  evi-  j  of  the  &lobe. 
dent  that  the  earth  is  an  irregular  body,  and  not  at  all  round?  We  answer:  The  high- 
est mountain  known,  which  is  Chimborazo,  in  Peru,  rises  to  21,424j  feet  above  the 
surface  of  the  sea.  This§  height  is  nearly  g-oVo  °f  *ne  earth's  greatest  circumfer- 
ence, and  T-g^s  of  its  axis.  Upon  an  artificial  globe  of  twenty-one  feet  in  circum- 
ference, or  6|  feet  in  diameter,  Chimborazo  could  only  be  represented  by  a  grain 
of  sand  less  than  one-twentieth  of  an  inch  in  thickness.  Irregularities  so  imper- 
ceptible do  not  deserve  to  be  taken  into  consideration.  We  shall  see,  in  the  fol- 
lowing Book,  that  the  true  differences  which  exist  between  our  globe  and  a  perfect 
sphere,  are  known,  measured,  and  estimated.  But  before  setting  forth  this  result, 
deduced  from  observations  the  most  scientific  which  have  been  made  in  modern 
times,  it  is  necessary  to  point  out  more  precisely  some  of  the  relations  which  con* 
nect  this  earth  with  the  other  heavenly  bodies,  and  to  show,  according  to  Lalande 
and  Biot,  in  what  manner  these  astronomical  principles  are  connected  with  mathe- 
matical geography. 

From  a  simple  view,  we  learn  that  the  stajs  with  which  the  nocturnal  vault  of  the 

*  Psalm  xxiv.  2.  xxxvi.  6.    Comp.  Lactont.  1.  jH.  ch.  24.    Jlugvstin,  De  Civ.  Dei,  XVI.  9. 
f  Voluspa,  stropli.  2. 

"  Nio  man  ck  heima 

"  Nio  ivitli." 

4  OP  about  6531  French  metres. 

§  It  has  since  been  discovered,  that  some  mountains  in  Tibet  rise  about  5000  fee 
The  accuracy  of  the  data.of  this  .admeasurement  ft.  however,  dubious. 
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heavens  is  bespangled,  appear  to  move  from  east  to  west,  each  describing  a  portion 
of  a  circle.  If  we  observe  this  motion  more  attentively,  it  appears  to  be  performed 
about  a  point  which  alone  remains  immovable  :  this  point  has  received  the  name 
Poles.  |  of  pole,  which  signifies  a  pivot.  The  star  which  is  situated  nearest  to 

this  point,  is  called  the  pole  star.  The  celestial  vault  is  conceived  to  present  itself 
under  the  appearance  of  a  sphere  ;  there  must  therefore  be,  in  the  half  which  is 
invisible  to  us,  another  immovable  point:  this  point  is  the  south  celestial  pole, 
as  that  which  we  see  is  the  north  celestial  pole.  The  imaginary  line  which  passes 
through  these  two  points,  and  through  the  centre  of  the  world,  is  named  the 
axis  of  the  world,  from  a  Greek  word  which  signifies  an  axle.  This  line  passing 
through  our  globe  forms  at  the  same  time  its  axis,  and  marks  upon  the  surface  of 
the  earth  two  points  corresponding  to  the  poles  of  the  heavens,  and  which  are  deno- 
minated terrestrial  poles.  That  which  answers  to  the  pole  star,  is  called  the  north 
pole,  or  the  arctic  pole  ;*  the  opposite  pole  is  named  the  south  pole,  or  antarctic  pole.^ 
Hori«on.  I  The  point  of  the  horizon  which  corresponds  to  the  north  pole,  is  the 
Meridian.  |  north,  and  the  opposite  point  is  the  south.  The  circle  perpendicular  to 
the  horizon,  which  passes  through  these  points,  and  consequently  also  through  the 
poles,  is  called  by  astronomers  the  meridian  ;  it  divides  the  visible  celestial  hemi- 
sphere into  two  equal  parts  ;  so  that  the  stars,  at  the  moment  when  they  appear 
upon  this  circle,  are  at  the  middle  of  their  apparent  course  ;  it  is  the  passage  of  the 
sun  over  this  same  circle  which  determines  the  instant  of  noon. 

We  have  already  spoken  of  the  meridian  line,  or  of  the  line  which  joins  the  north 
point  of  the  horizon  with  the  south.  A  line  perpendicular  to  the  meridian  line,  and 
conceived  to  be  extended  both  ways  till  it  meets  the  horizon,  marks  upon  this  circle 
cardinal  I  two  opposite  points,  each  90  degrees  distant  fron\  the  north  and  south  ; 
poimi.  I  anj  to  whjch  are  appropriated  the  names  of  east  and  west. 

We  may  illustrate  these  definitions  upon  an  artificial  globe,  or  by  means  of 
figiire  1. 

illustration*.  |  Let  the  circle  NEMO  represent  the  horizon,  and  the  point  A  the  cen- 
tre, at  which  the  observer  is  placed  ;  the  letters  a,  b,  c,  and  d,  e,  f,  will  indicate  por- 
tions of  circles  which  the  stars  appear  to  describe  about  the  pole.  Those  stars  whose 
polar  distance  is  not  greater  than  the  arc  PN,  which  measures  the  elevation  of  the 
north  pole  above  the  horizon,  appear  to  describe  complete  circles,  such  as  S  hy 
i  ,  k  ;  the  point  N  marks  the  north  point  of  the  horizon,  M  the  south  ;  and  conse- 
quently MN  represents  the  meridian  line.  The  celestial  meridian  is  represented 
by  the  semicircle  MZN,  of  which  the  plane  is  supposed  perpendicular  to  that  of  the 
horizon  NEMO,  and  which  passes  through  the  points  M  and  N.  This  circle  cuts 
at  the  points  c  and  e',1  the  arcs  a  6  c  and  d  e  f  into  two  equal  parts.  The  east  point 
of  the  horizon  is  represented  by  the  point  E,  and  the  west  by  the  point  O  :  it  is 
from  E  towards  0  that  the  stars  appear  to  move,  passing  in  the  middle  of  their 
course  through  some  point  of  the  celestial  meridian. 

The  true  cause  of  these  appearances,  is  the  motion  by  which  the  earth  turns 
round  its  own  axis,  from  west  to  east  in  the  space  of  twenty-four  hours.  We  pro- 
ceed now  to  explain  this  motion  by  means  of  figure  2,  which  represents  the  globe  of 
the  earth.  We  shall  suppose  the  point  A  to  be  the  place  of  the  observer,  EMON 
his  horizon,  and  the  straight  line  P  p  to  represent  the  axis  round  which  the  earth 
performs  its  motion  of  rotation. 

It  is  easy  to.  perceive,  that  the  horizon  of  the  observer,  since  it  turns  along  with 
him  during  the  rotation  of  the  earth,  must  advance  towards  the  stars  successively, 
so  as  to  give  them  the  appearance  of  gradually  approaching  the  horizon  ;  in  the 
same  manner  as  a  vessel  leaving  or  approaching  the  land  causes  the  objects  on 
shore  to  appear  to  the  eyes  of  an  observer  on  board  to  be  in  motion. 

As  the  plane  MZN  of  the  meridian  turns  ut  the  same  time  with  the  horizontal 
plane  NEMO,  to  which  it  is  perpendicular,  it  must  point  successively  to  the  same 
stars,  which  will  then  appear  in  the  middle  of  that  part  of  their  course  which  they 


*  From  the  Greek  word  *§x™r,  the  beurt  a  constellation  in  the  neighbourhood  o£tbe  north 
pole,  |  From  the  Ortek  words  *yr;,  opposite  to,  and  a^roc,  the  dear. 
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describe  above  the  horizon.  As  soon  as  the  star  touches  the  western  verge  of  the 
horizon,  that  star  appears  to  set,  and  ceases  to  be  visible  until  the  motion  of  the  earth 
has  brought  back  upon  it  the  eastern  boundary  of  the  same  circle. 

This  explanation  gives  directly  a  reason  for  the  diurnal  appearing  and  disappearing 
of  the  stars,  and  of  the  sun.  But  in  order  to  conceive  the  use  which  is  made  of  these 
celestial  appearances  in  astronomy  and  geography,  it  must  be  observed  that  these 
motions  are  measured  only  by  angles,  without  any  regard  to  absolute  length  and  real 
distances.  For  example,  if  the  star  vr,  fig.  2,  appear  first  in  the  horizon  I  Angular  mea- 
in  the  direction  of  the  visual  ray  AF,  and  be  seen  afterwards  in  the  di-  sures- 
rection  of  the  ray  AG,  the  eye  of  the  spectator  measures  only  the  angu-  |  Degrees,  &c. 
lar  space  FAG ;  it  determines  only  the  arc  of  the  circle  comprehended  in  this  an- 
gle, and  not  the  length  of  the  radius.  This  arc  is  estimated  in  degrees,  and  parts  of 
a  degree.  The  circumference  of  every  circle,  whether  a  great  circle  or  a  small,  is 
supposed  to  be  divided  into  360  degrees ;  each  degree  is  divided  into  60  minutes,  and 
each  minute  is  subdivided  into  60  seconds.  4 

It  is  easy  to  see  that  we  may,  with  regard  to  the  heavenly  bodies,  substitute,  for 
the  plane  NEMO,  which  touches  the  earth,  a  parallel  plane,  passing  through  the 
centre.  The  reason  is,  that,  when  a  star  situated  at  I  appears  in  the  horizontal 
plane  which  touches  the  earth  at  the  point  A,  an  observer,  placed  at  the  centre  of 
the  earth,  would  see  the  same  star  upon  the  line  CI,  so  that  it  would  appear  elevated 
only  by  the  angle  1C  »,  which  will  be  so  much  the  smaller,  according  as  the  star  is 
more  distant.  The  figure  renders  this  evident  with  regard  to  the  star  situated  at 
the  point  H.  The  distance  of  the  stars  being  almost  infinite,  compared  with  the 
semidiameter  of  the  earth,  which  separates  the  place  of  the  observer  from  the  cen- 
tre of  the  globe,  this  angle  becomes  insensible  for  the  fixed  stars,  and  very  small 
for  the  planets. 

We  may  substitute  then  without  error,  fig.  3,  instead  of  the  preceding  figure,  as- 
suming for  the  horizontal  plane,  with  regard  to  the  stars,  the  plane  NEMO  passing 
through  the  centre  of  the  earth,  and  parallel  to  the  plane,  touching  it  in  A;  or,  what 
is  the  same  thing,  perpendicular  to  the  radius  CA,  drawn  from  this  point  to  the  cen- 
tre of  the  earth.  We  may  conceive,  in  the  same  manner,  the  plane  of  the  celestial 
meridian  MZN,  to  be  extended  indefinitely  around  the  centre  C  of  the  earth,  through 
which  it  ought  necessarily  to  pass,  since  it  passes  through  the  axis  P  p.  This  plane 
determines  upon  the  surface  of  the  earth  a  circle  PA  p,  which  passes  through  the 
poles ;  this  circle  is  the  terrestrial  meridian  of  the  place  A,  and  at  the  same  time,  of 
all  the  places  situated  upon  its  circumference. 

We  ought  to  observe  here,  that  the  horizon  represented  by  the  circle  NEMO,  and 
which  passes  through  the  centre  of  the  earth,  is  called  the  rational  horizon,  to  dis- 
tinguish it  from  the  circle,  which  is  a  tangent  to  the  surface  that  bounds  the  view,  arid 
which  is  called  the  sensible  horizon. 

The  line  drawn  from  the  centre  of  the  globe  through  the  place  of  an  ob-  |  zenith, 
server,  ascertains  in  the  heavens  the  position  of  a  point  Z.  This  point  is  perpendicu- 
larly over  the  head  of  the  observer,  and  is  called  the  zenith;  the  same  line  produced 
through  the   globe,  marks,  in  the  opposite  part  of  the   heavens,   another  point 
c,  which  is  called  the  nadir.  I  Nadir. 

The  position  of  the  line  ZAC,  which  is  called  the  vertical  line,  is  as-  |  vertical  line. : 
certained  by  the  direction  which  heavy  bodies  take  in  falling,  as  that  of  the  horizon- 
tal plane  is  indicated  by  the  surface  which  water  at  rest  and  of  inconsiderable  ex- 
tent naturally  presents.  The  vertical  line,  or  that  which  is  ascertained  by  a  thread 
when  stretched  by  a  plummit,  is  perpendicular  to  a  like  surface.  This  is  the  pro- 
per place  to  point  out  the  precise  situation  of  the  antipodes.  As  gravity  tends  every 
where  towards  the  interior  of  the  globe,  it  acts  at  a  in  the  direction  za  opposite  to 
ZA;  in  both  places  bodies  fall  towards  the  surface  of  the  earth.  The  people  placed 
at  «,  having  their  feet  opposite  to  the  feet  of  those  who  are  at  A,  are  called  the  an- 
tipodes of  these  last.  The  zenith  of  the  one  is  the  nadir  of  the  other. 

It  follows  from  this  definition,  that  the  horizon  must  change  its  position     change  of  the 
relatively  to  the  stars,  when  the  observer  changes  his  place  upon  the  sur-     horizon- 
face  of  the  earth.  If  he  removes,  for  example,  from  A  to  a,  fig.  4,  directly  along  the 
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same  meridian  from  north  to  south,  the  horizontal  visual  ray  NM,  wiJl  become 

.  so  that  a  star  E,  situated  upon  the  prolongation  of  the  former  ray,  will  appear 
to  be  elevated  above  the  horizon,  mn  by  the  angle  EC  MI,  which  is  precisely  equal  to 
that  formed  by  the  radii  CA,  C  a  drawn  to  the  centre  of  the  earth;  for  the  angles 
ACM  and  a  C  m,  being  right  angles,  if  we  take  from  each  the  common  angle  MC  o, 
it  is  evident  that  the  remaining  angles  MC  m  and  AC  a  are  equal. 

It  was  upon  this  principle  that  Posidonius,  having  observed  that  the  star  known  by 
the  name  Canojnis,  appeared  in  fin-  horizon  at  Rhodes,  while  it  appeared  at  Alexan- 
dria in  Egypt,  elevated  by  the  4Sth  part  of  the  circle,  or  7  degrees  and  a  half,  con- 
cluded that  Rhodes  was  distant  from  Alexandria,  in  the  direction  of  the  meridian,  by 
the  48th  part  of  that  circle.  It  is  true  that  the  Greek  philosopher,  from  being  igno- 
rant that  Rhodes  and  Alexandria  are  not  under  the  same  meridian,  wras  wrong  in 
imagining  that,  by  this  observation,  he  had  determined  the  whole  circumference  of 
the  earth.  Still,  however,  his  principle  is  true;  it  is  the  same  that  is  employed  at 
the  present  time  in  order  to  arrive  at  the  most  exact  determinations  ;  for,  before  mea- 
suring upon  the  earth  the  distance  between  any  two  points,  it  is  necessary  first  to  find, 
by  means  of  observations  made  upon  the  same  star,  what  ratio  the  arc  A  a  of  the 
meridian  passing  through  the  two  points  of  observation,  bears  to  the  whole  circum- 
ference. 

By  this  observation  is  ascertained  the  relative  position,  with  regard  to  north  and 
south,  of  one  place  a  to  another  A;  but  in  order  to  determine  in  a  manner  more  pre- 
cise, the  position  of  these  places,  there  is  required  some  fixed  term  of  comparison.  For 
this  purpose  we  conceive  a  plane  to  pass  through  the  centre  of  the  earth  at  right  an- 
gles to  the  axis  of  rotation,  and  to  determine  upon  its  spherical  surface  a  circumference 
GEF,  fig.  5,  every  point  in  which  is  at  the  same  distance  from  the  poles  P  and  p. 
Equator.  |  This  circle  is  called  the  equaior.  Now,  if  an  observer  be  situated  upon 
(lie  equator,  the  two  poles  will  be  found  exactly  in  the  horizon;  but  according  as  he 
removes  from  this  circle  towards  either  pole,  that  pole  to  which  he  approaches,  will 
rise  above,  while  the  other  sinks  below  the  horizon.  Thus  when  he  is  at  a,  fig.  4, 
the  pole  P  appears  elevated  above  the  horizon  by  the  angular  space  PC  n,  and  when 
he  arrives  at  A,  this  angle  being  increased  by  NC  w,  becomes  PCN. 
Height  of  the  I  The  height  or  elevation  of  the  pole  above  the  horizon  of  any  place,  is 
I  equal  to  the  angular  distance  of  that  place  from  the  equator,  estimated  in 
Che  direction  of  the  meridian.  For  the  angles  ACN  and  GCP,  fig.  5.  being  right 
angles,  if  we  take  away  the  common  angle  ACP,  there  remains  the  angle  ACG 
equal  to  NCP.  By  inspecting  the  same  figure,  we  perceive  that  the  height  to  which 
the  points  of  the  equator  rise  above  the  horizon  is  equal  to  the  complement  of  the 
angle  ACG. 

It  is  sufficient,  therefore  to  determine  for  any  place  the  height  of  tlu- 
P°le  above  the  horizon,  in  order  to  find  -the  angular  distance  of  that  place 
ibe  equator.       from  the  equator. 

In  the  regions  of  the  globe,  where  one  of  the  poles  appears  elevated  above  the 
horizon,  the  stars  called  circumpolar,  that  is,  those  stars  which  never  set,  furnish 
directly  the  means  of  determining  the  height  of  the  pole.  As  they  appear  to  de- 
scribe circles  about  the  celestial  pole,  each  must  appear  equally  removed  from  it  in 
nil  directions;  and  us  they  twice  pass  the  meridian  during  a  diurnal  revolution  of  the 
earth,  namely,  once  above  the  pole,  and  once  below  it,  we  have  only  to  measure 
their  angle  of  elevation  in  er.ch  of  these  positions,  and  to  take  the  arithmetical  mean 
between  the  results,  in  order  to  obtain  the  elevation  of  the  pole. 

By  measuring,  for  example,  at  Paris,  during  a  long  winter's  night,  the  two  meri- 
dian altitudes  of  the  pole  star,  we  find  that,  when  it  passes  above  the  pole,  its  alti- 
tude is  50°  37';  and  that  when  it  passes  below,  it  is  47°  4';  the  sum  of  these  being 
07°  41';  the  mean  is  about  48°  50',  which  is  within  a  few  seconds  of  the  altitude  of 
the  pole  at  Paris,  or  of  the  distance  of  that  city  from  the  equator. 

It  is  not  enough  to  know  merely  the  distance  of  a  place  upon  the  earth 
fr°m  tne  equator  ;  because  this  distance  is  common  to  all  the  places 
which  are  situated  upon  a  circle  traced  upon  the  surface  of  the  globe  by 
n.  plane  parallel  to  the  plane  of  the  equator,  and  passing  Ijirough  the  place  in  quos- 
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fion.  In  order  to  distinguish  places  equally  distant  from  the  equator,  it  is  necessary 
to  know  their  meridians,  the  meridian  being  different  for  each  place.  The  obser- 
vation of  the  celestial  motions  may  be  here  again  successfully  employed  in  the  man- 
ner which  we  are  now  to  point  out.  .  We  have  seen  that  the  circles  of  the  different 
meridians,  PAp,  PLp,  PMp,  &c.  fig.  6,  intersect  each  other  in  the  axis  PC p^  but 
since  all  these  meridians  turn  upon  this  line,  they  must  also  correspond  successively 
to  the  same  star ;  and  the  time  which  elapses  between  the  passage  of  two  meridians, 
containing  between  them  any  angle,  will  thus  be  to  the  time  of  the  entire  rotation, 
as  the  angle  contained  by  these  meridians  is  to  the  whole  circumference  of  the  cir- 
cle. Hence,  if  we  could  measure  the  first  of  these  intervals,  in  order  to  compare 
it  with  the  second,  we  would  be  able  to  deduce  the  angle  which  the  two  proposed 
meridians  formed  with  each  other.  To  obtain  this  comparison,  it  is  necessary  that 
we  should  be  able  to  indicate,  by  a  signal  visible  at  the  same  time  at  places  under 
the  two  meridians,  the  moment  at  which  a  star  appears  upon  one  of  these  meridians, 
this  instant  must  be  noted,  and  a  well  regulated  clock  will  measure  the  time  which 
elapses  between  this  passage  and  that  of  the  same  star  over  the  other  meridian. 

When  we  have  determined  by  this"  method  the  angle  which  the  meridian  PLp,  pass- 
ing through  the  place  L,  makes  with  the  meridian  PAp,  passing  through  a  given 
place  A,  the  place  L  becomes  entirely  determined,  provided  that  we  already  know 
its  distance  GL  from  the  equator  EGF  ;  for  it  will  necessarily  be  situated  at  the  in- 
tersection of  the  semicircle  PLp,  and  the  parallel  LM,  drawn  at  this  given  distance. 

The  shortest  distance  of  a  place  from  the  equator  is  termed  its  latitude. 
This  distance  is  measured  by  an  arc  of  the  meridian  comprehended  be- 
tween the  place  and  the  equator.  Latitude  is  north  for  those  places  which  lie  between 
the  north  pole  and  the  equator,  and  it  is  south  for  places  in  the  opposite  hemisphere. 

The  angle  contained  by  two  meridians,  measured  by  an  arc  of  the  equator,  or  of 
a  circle  parallel  to  it,  is  termed  the  difference  of  longitude  of  the  places  situated 
under  these  two  meridians.  That  we  may  estimate  these  differences  in  an  absolute 
manner,  it  is  necessary  to  assume  a  first  meridian,  the  choice  of  which  is  altogether 
arbitrary,  and  has  varied  at  different  periods.  The  absolute  longitude  of  a  place  is 
therefore  the  angle  which  the  meridan  of  that  place  forms  with  the  first  meridian. 

We  have  just  seen  that  the  determination  of  the  difference  of  longitude  of  two 
places  upon  the  earth  requires  the  use  of  a  signal  visible  at  the  same  time  at  both 
places.  It  is  evident,  that  for  places  separated  by  any  considerable  distance,  the 
only  signals  sufficiently  elevated  must  be  sought  among  the  stars.  It  is  indeed  by 
means  of  these  celestial  bodies  that  the  geographer  determines  the  position  of  places. 
We  must  therefore  acquire  some  idea  of  their  motions,  particularly  of  the  motions 
of  the  sun  and  moon. 

Every  attentive  observer  of  the  heavens  cannot  but  have  remarked  that 
the  sun,  besides  its  apparent  diurnal  motion,  which  it  has  in  common  witli 
all  the  stars,  appears,  in  the  course  of  a  year,  to  change  its  place  in  a  j 
twofold  manner.  First,  it  appears  to  rise  and  to  sink  alternately  towards  one  or 
other  of  the  poles,  or  towards  the  north  and  south.  Again,  if  we  observe  its  place 
among  the  stars,  it  appears  either  that  the  sun  recedes  daily  towards  the  east,  or  that 
the  stars  advance  in  the  opposite  direction ;  for  the  stars  which  we  see  at  any  time 
set  immediately  after  the  sun,  are,  on  the  following  evening,  lost  among  the  rays  of 
the  setting  sun ;  some  days  afterwards  they  re-appear  in  the  east,  and  their  rising  pre- 
cedes daily  more  and  more  that  of  the  sun.  At  last,  after  a  year,  or  about  365  days^ 
the  sun  and  stars  are  again  seen  in  the  same  relative  position. 

The  complexity  of  these  motions  is  yet  increased  by  the  confusion  presented  by 
the  apparent  motions  of  the  other  planets ;  sometimes  they  seem  to  be  hurried  along 
by  an  impetuous  whirlwind,  at  other  times  they  appear  to  become  stationary,  or  even 
to  acquire  a  retrograde  motion.     The  impossibility  of  reconciling  this  confusion  of 
the  heavens  with  the  most  simple  principles  of  physical  science,  involved  Ptolemy, 
Tycho-Brahe,  and  all  others,  who  like  them,  maintained  the  doctrine  of  the  immo- 
bility of  our  earth,  in  a  labyrinth  of  contradictory  hypotheses.     Coper-  I  Hypothesis  of 
nicus  reduced  this  chaos  into  perfect  order  and  regularity,  by  supposing,  j  CoPecnicus- 
with  some  ancient  philosophers,  thai  while  the  earth  turns  upon  its  own  axis  from  west 
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to  east  in  the  interval  of  a  day,  its  mass  having  at  the  same  time  a  motion  in  abso- 
lute space,  likewise  from  west  to  east,  performs,  in  a  plane  inclined  to  the  equator, 
an  entire  revolution  round  the  sun  in  the  space  of  a  year. 

This  double  motion,  which  some  minds  still  find  it  difficult  to  conceive,  presents 
itself  nevertheless  to  our  view  in  the  top  which  furnishes  an  amusement  of  child- 
hood ;  at  the  same  time  that  it  turns,  by  a  motion  of  rotation,  upon  the  piece  of 
iron,  which,  passing  through  it,  forms  its  axis,  it  describes  also  upon  the  ground  an 
orbit  composed  of  curves  which  depend  upon  the  impulse  that  it  has  at  first  received, 
iieai  motion  I  We  proceed  to  the  explanation  of  the  apparent  motions  of  the  sun, 
of  the  earth.  |  accorc[mg  to  tne  hypothesis  of  Copernicus.  The  axis  of  the  earth, 
with  regard  to  the  plane  of  the  ecliptic,  that  is,  of  the  circle  which  the  centre  of  the 
earth  describes  in  its  annual  motion  round  the  sun,  remaining  always  parallel  to 
itself,  presents  alternately  each  of  its  poles  towards  the  sun.  This  phenomenon 
may  easily  be  illustrated  by  fig.  7,  in  which  the  lines  Pp,  which  are  parallel  to  each 
other,  represent  the  axis  of  the  earth,  S  the  centre  of  the  sun,  and  ABCD  the  elliptic 
curve  which  the  earth  describes  about  the  sun.  In  consequence  of  this  parallelism  of 
the  axis,  the  pole  P,  which  is  the  one  nearer  to  the  sun  when  the  earth  is  at  B,  be- 
comes the  more  remote  when  the  earth  is  at  D  ;  because  in  the  former  position  the 
inclination  of  the  part  BP  of  the  earth's  axis  is  directed  towards  the  inside  of  the 
curve  ABCD ;  but  in  the  latter  it  is  directed  towards  the  outside.  At  the  two  in- 
termediate points,  A  and  C,  the  axis  PP  is  inclined  neither  towards  the  sun  nor  from 
it ;  but  in  every  other  point  of  the  orbit  ABCD,  it  necessarily  takes  an  inclined  po- 
sition relatively  to  the  sun.  These  different  positions,  being  the  cause  of  the  differ- 
ence of  the  seasons,  deserve,  however,  to  be  explained  more  in  detail. 

Let  us  examine  the  position  in  which  the  pole  P  is  directed  towards  the 
sun,  and  which  is  represented  in  fig.  8. 

A  single  glance  shows  us  that  the  surface  of  the  earth  is  at  every  instant 
divided  into  two  parts,  the  one  illuminated  by  the  sun,  and  the  other  deprived  of  his 
light.  The  common  boundary  of  these  two  parts  is  determined  by  the  great  cir- 
cle IL  A',  whose  plane  is  perpendicular  to  the  line  SO  drawn  from  the  centre  of  the 
sun  to  that  of  the  earth.  To  this  line  we  suppose  the  sun's  rays  to  be  parallel ; 
seeing  that  from  the  great  distance  of  the  sun,  and  the  small  diameter  of  the 
earth,  all  convergency  or  divergency  become  insensible.  It  appears  evident, 
therefore,  that  the  circle  IL  7c,  which  is  denominated  the  circle  of  illumination, 
embraces  the  whole  surface  which  the  earth  presents  to  the  sun.  Hence  we  see 
that 'the  equator  ELF,  being  a  great  circle,  and  consequently  divided  into  two 
equal  parts  by  the  circle  of  illumination  ;  each  point  of  the  equator  must  necessa- 
rily be  illuminated  by  the  sun  during  half  the  time  that  the  earth  requires  to  perform 
its  diurnal  revolution.  We  see  besides,  that  all  the  circles  described  by  the  different 
points  of  the  arc  PE  are  unequally  divided  by  the  circle  of  illumination,  and  that 
this  inequality  becomes  more  sensible  according  as  the  circles  are  farther  removed 
from  the  equator.  In  this  case  the  greater  of  the  two  portions  lies  upon  the  illumi- 
nated side  of  the  earth  ;  and  it  is  only  the  smaller  portion  which  lies  upon  the  dark 
side  :  for  all  these  points,  therefore,  the  length  of  the  day  must  exceed  the  length  of 
the  night.  With  regard  to  the  whole  region  comprehended  within  the  circle  IK, 
described  by  the  point  I,  there  can  be  no  night,  since  that  circle  lies  entirely  upon 
the  illuminated  side  oft  the  globe. 

The  other  hemisphere  E  p  F  must  necessarily  present  an  appearance  in  every 
respect  the  reverse  of  that  which  we  have  now  described.  The  length  of  the  days 
must  there  diminish  as  we  approach  the  pole;  and  the  polar  region,  which  lies  en- 
tirely upon  the  dark  side  of  the  earth,  is  buried  in  perpetual  night. 

We  see  also,  by  the  same  figure,  that  while  the  earth  revolves  upon  its  axis,  the 
point  in  which  the  line  SHG,  joining  its  centre  with  that  of  the  sun,  intersects  its 
surface,  traces  upon  it  a  circle,  all  the  points  of  which  come  successively  to  receive 
the  perpendicular  rays  of  the  sun;  but  if  we  remove  from  it  towards  either  pole,  we 
enjoy  only  the  oblique  rays.  Hence  it  follows,  the  nearer  a  place  is  to  the  circle 
passing  through  the  points  G,  H,  the  higher  will  the  sun  appear  to  rise  above  its  ho- 
rizon. 
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Let  us  now  consider  the  length  of  the  days  and  nights  at  the  time  when 
the  earth  is  situated  at  the  point  A  or  C.  In  this  position  the  solar  ray 
SA  or  SC,  Fig.  7.  is  directed  towards  the  centre  of  the  earth,  in  a  line 
perpendicular  to  the  axis ;  and  the  equator,  as  well  as  all  the  circles  parallel  to  it, 
are  divided  into  equal  parts  by  the  circle  of  illumination :  but  since  the  extent  of 
the  enlightened  part  of  the  earth  is  equal  to  that  of  the  dark  part,  the  length  of  the 
day  must  therefore  be  equal  to  that  of  the  night,  for  every  point  of  the  surface  of  the 
earth.  The  seasons  at  which  the  centre  of  the  earth  is  in  these  two  positions,  have 
been  denominated  the  equinoxes;  and  as  the  sun  is  then  in  the  plane  of  the  equator, 
that  circle  has  thus  received  the  name  of  the  equinoctial  line,  or  simply  of  the  line. 

The  time  which  elapses  during  the  earth's  motion  from  the  point  A  to  Astronomical 
the  point  B  in  figure  7,  is  denominated  the  astronomical  spring,  for  the  seasons 
hemisphere  EPF.  As  the  earth,  setting  out  from  the  spring  equinox,  advances  in  its 
orbit,  the  plane  of  the  equator  becomes  more  and  more  depressed  in  relation  to  the 
sun,  which  appears  to  rise  towards  the  pole.  When  the  sun  has  attained  its  greatest 
apparent  altitude  at  the  point  B,  the  semi-axis  BP  of  the  earth  has  then  its  greatest 
possible  inclination  towards  the  sun,  which  at  this  season  appears  nearest  to  the  pole 
P :  that  day  is  the  longest  of  the  year,  and  the  summer  of  the  hemisphere  EPF 
commences.  This  situation  of  the  axis  appearing  to  remain  the  same  for  several 
days,  this  point  is  called  the  summer  solstice.  This  is  the  position  which  we  have 
examined  in  detail  in  figure  8,  and  which  corresponds  to  the  summer  of  our  regions. 
The  earth  having  arrived  at  the  second  equinox  C,  autumn  commences  in  the  hemi- 
sphere which  we  inhabit.  At  this  season,  the  sun,  appearing  to  descend  in  the  hea- 
vens, returns  to  the  plane  of  the  equator,  in  which  he  again  appears  to  perform  his 
diurnal  revolution.  Having  crossed  the  equator,  the  sun  still  appears  to  descend  be- 
low it,  while  the  semi-axis  CP  inclines,  at  the  same  time,  more  and  more  in  the  op- 
posite direction,  until  the  earth  has  reached  D,  the  point  at  which  the  winter  of  the 
hemisphere  EPF  commences :  the  axis  then  remaining  for  several  days  almost  in 
the  same  situation,  this  point  is  named  the  winter  solstice.  The  position  of  the  earth 
at  this  point  may  be  examined  by  help  of  figure  9,  which  represents  the  winter  of 
our  regions.  The  duration  of  this  season  is  determined  by  the  time  which  the  earth 
employs  in  returning  to  the  point  A.  During  this  period,  the  pole  P  is  approaching 
the  sun,  which  consequently  appears  to  ascend  towards  the  equator,  at  which  it 
arrives  when  the  earth,  returning  to  the  point  A,  finishes  its  annual  revolution. 

In  the  opposite  hemisphere  E  p  F,  the  succession  of  the  seasons  is  reversed,  so 
that  the  spring  of  this  hemisphere  answers  to  the  autumn  of  the  other,  and  so  on. 

We  remark  farther,  that  the  orbit  of  the  earth  ABCD,  Fig.  7.  being  an  ellipse 
or  oval,  in  one  of  the  foci  of  which  the  sun  is  situated,  the  earth  employs  a  greater 
number  of  days  in  moving  from  the  point  of  the  spring  equinox  A,  through  the  sum- 
mer solstice  B,  to  the  point  of  the  autumnal  equinox  C,  than  in  describing  the  re- 
maining part  of  its  orbit.  This  circumstance  gives  to  the  northern  he- 
misphere which  we  inhabit,  the  advantage  of  a  spring  and  a  summer  a 
little  longer  than  those  enjoyed  by  the  inhabitants  of  the  southern  hemi- 
sphere. 

The  first  astronomers,  in  order  the  better  to  estimate  this  apparent  mo-  |  The  zodiac, 
tion  of  the  sun,  referred  it  to  the  constellations  or  groups  of  fixed  stars  through 
which  the  sun  appears  successively  to  pass,  and  which  are  twelve  in  number.     The 
following  are  their  names,  and  the  characters  which  are  used  for  representing  them; 
T  Aries,  ^  Taurus,  TL   Gemini,          I  The  twelve 

25  Cancer,  SI  Leo,  ITJJ  Virgo,  |  "tens. 

=0=  Libra,  m,  Scorpio,  $   Sagittarius, 

Ttf  Capricornus,  juj?  Aquarius,  K  Pisces. 

These  representations  of  animals,  which  astronomers,  in  the  infancy  of  the  science, 
supposed  to  be  traced  upon  the  heavens,  led  them  to  give  the  name  of  Zodiac*  to 
the  zone  which  these  twelve  constellations  occupy.  Each  constellation  is  called  a 
sign.  It  is  proper  to  remark,  that,  in  consequence  of  a  particular  slow  motion  »f  the 
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axis  of  the  earth,  the  constellations  no  longer  correspond  to  the  same  points  of  the 
orbit;  but,  as  we  confine  the  name  of  signs  to  the  twelve  divisions  of  the  circumfer- 
ence of  the  circle  which  measures  the  whole  revolution  of  the  earth,  and  as  these 
divisions,  each  of  which  contains  30  degrees,  do  not  change,  the  spring  equinox 
always  corresponds  to  the  first  point  of  the  sign«/2ms;  the  summer  solstice  coincides 
with  the  first  point  of  Cancer;  the  autumnal  equinox  falls  upon  the  first  point  of  Li- 
bra; and  the  winter  solstice  upon  the  first  point  of  Capricornus,  although  the  con- 
stellations or  groups  of  stars  to  which  these  names  belong,  have  ceased  to  be  con- 
nected with  these  seasons. 

The  tropics.  |  The  apparent  motion  of  the  sun,  by  which  he  recedes  from  the  equa- 
tor, sometimes  towards  the  north,  and  sometimes  towards  the  south,  causes  him 
to  pass  successively  through  the  zenith  of  all  the  points  of  the  earth's  surface, 
comprised  between  the  two  circles  GH  and  g  h  (Figs.  8  and  9.)  parallel  to  the  equa- 
tor, and  upon  which  the  rays  of  the  sun  fall  vertically  at  the  two  solstices.  These 
limits,  at  which  the  sun  appears  to  stop  and  to  retrace  his  steps,  have  received  the 
name  of  tropics, — that  is,  circles  of  return.*  That  which  corresponds  to  the  sum- 
mer solstice,  is  called  the  tropic  of  Cancer -,  and  the  other,  the  tropic  of  Capricorn. 
Polar  circles.  |  The  circles  IK  and  *  k,  which  circumscribe  towards  each  pole,  the 
part  of  the  earth's  surface  deprived  of  the  solar  rays  when  the  sun  is  in  the  oppo- 
site hemisphere,  are  denominated  polar  circles;  the  one  is  called  the  arctic,  and 
the  other  the  antarctic  polar  circle. 

The  surface  of  the  earth  is  thus  divided  into  five  zones,  or  belts,  by  the 
polar  circles  and  the  tropics :  those  which  are  enclosed  by  the  polar  cir- 
cles, being  deprived  of  the  heat  of  the  sun  for  a  great  part  of  the  year,  and  during 
the  other  part,  receiving  its  rays  but  very  obliquely,  have  deservedly  received  the 
name  of  frigid,  or  frozen  zones.  Two  other  zones,  one  in  each  hemisphere  com- 
prehended between  the  polar  circle  and  the  tropic,  receive  the  sun's  rays  less  ob- 
liquely than  the  frozen  zones,  but  never  vertically ;  these  are  the  temperate  zones. 
Lastly,  the  zone  comprehended  between  the  two  tropics,  each  point  of  which  passes 
twice  under  the  sun  in  the  year,  and  which  receives  constantly  the  solar  rays,  in  a 
direction  very  little  oblique,  has  obtained  the  name  of  the  torrid  zone.  We  shall 
elsewhere  recur  to  the  physical  qualities  of  these  great  regions  of  the  globe. 
Climates.  |  The  ancient  geographers  frequently  made  use  of  a  division  of  the 
earth  into  climates,  which  was  founded  upon  the  length  of  the  day,  compared  with 
that  of  the  night  at  the  summer  solstice.  The  climates  are  counted  by  the  dif- 
ference of  half  an  hour,  until  we  reach  the  polar  circle,  where  the  differences  suc- 
ceed each  other  more  rapidly;  from  that  circle  to  the  pole  they  are  reckoned  by  the 
month,  f 

The  contrast  of  the  seasons,  in  the  hemispheres  situated  to  the  north  and  to  the 
south  of  the  equator,  has  given  rise  to  certain  distinctions  which  it  is  necessary  to 
know,  as  they  are  sometimes  met  with  in  ancient  books  of  geography.  The  people 
who  live  under  the  same  meridian,  and  at  the  same  latitude,  on  opposite  sides  of  the 
Antcci.  |  equator,  are  called  antwci;^  they  reckon  the  same  hours  at  the  same 
instant,  but  they  have  opposite  seasons.  Those  who  live  under  opposite  meri- 
dians, upon  the  same  side  of  the  equator,  and  at  equal  distances  from  it,  are  called 
reriaeci.  |  periasci:§  they  reckon  at  the  same  instant  opposite  hours,  the  one 
having  midnight  when  the  other  have  mid-day ;  but  lying  towards  the  same  pole, 
they  enjoy  the  same  seasons. 

The  ancient  geographers  distinguished  the  inhabitants  of  the  earth  likewise 
Heteroscii.  |  according  to  the  direction  of  their  shadows.  They  called  heteroscii\\ 
those  who  inhabit  the  temperate  zones,  because  their  shadows,  being  always  turned 
towards  that  pole  which  is  elevated  above  their  respective  horizons,  fall  conse- 
quently in  opposite  directions.  The  inhabitants  of  the  frozen  zones,  who,  at  one 
time  of  the  year,  enjoy  the  presence  of  the  sun  for  upwards  of  twenty-four  hours, 

*  From  Tymti,  a  return. 

f  See,  at  the  end  of  the  volume,  a  Table  of  the  Climates. 

t  From  *vri,  opposite  to,  and  O/KM,  a  habitation. 

§  From  9r?g<,  about,  and  «K*X,  a  habitation.          |[  From  i-r^or,  different,,  and  <rw,  a  shadow. 
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see  that  luminary  make  a  complete  circuit  round  the  heavens,  so  as  to  project  their 
shadows  in  all  directions;  hence  they  have  been  called perisciL*  Lastly, 
the  inhabitants  of  the  ton-id  zone  are  called  amphiscii  or  «sm',f  because 
their  shadows,  which  are  almost  nothing  at  mid-day,  are  directed  by  turns 
towards  either  pole. 

We  pass  to  a  distinction  of  more  importance.     In  considering  local 
phenomena,  we  distinguish  three  positions  of  the  sphere,  that  is,  of  the     iioue,and  Pa- 
assemblage  of  different  circles  which  we  have  now  pointed  out,  and 
which  serve  to  determine  the  relative  positions  of  the  heavenly  bodies. 

To  the  inhabitants  at  the  equator,  the  sphere  is  said  to  be  right,  because  the  plane 
of  that  circle  passing  through  their  zenith  is,  with  regard  to  them,  perpendicular  to 
the  horizon;  and  hence  the  heavenly  bodies,  which,  in  their  apparent  diurnal  motion, 
describe  parallels  to  the  equator,  appear  to  rise  and  to  descend  vertically  in  reference 
to  the  horizon.  To  the  people  who  dwell  between  the  equator  and  the  poles,  the 
sphere  is  said  to  be  oblique,  because  the  equator  cutting  their  horizon  obliquely,  the 
apparent  courses  of  the  heavenly  bodies  can  never  be  perpendicular  nor  parallel  to 
their  horizon.  Lastly,  at  either  pole,  the  horizon  coincides  with  the  equator,  so  that 
the  heavenly  bodies  describe  circles  parallel  to  the  horizon :  to  an  inhabitant  of  the 
pole,  therefore,  were  there  any  such,  the  sphere  would  appear  parallel. 

As  the  limits  of  the  zones  and  of  the  climates  depend  upon  the  inclination  of  the 
axis  of  the  earth  to  the  plane  of  the  ecliptic,  it  is  of  importance  to  determine  this 
inclination.  We  may  easily  discover  it  by  observing  at  one  and  the  same  place  the 
greatest  and  least  altitude  of  the  sun,  when  it  passes  the  meridian  at  the  summer 
and  winter  solstices.  For,  since  in  both  cases  the  sun  is  equally  distant  from  the 
equator,  on  the  one  side  and  on  the  other,  this  circle  must  cut  the  meridian  at  a 
mean  altitude  between  the  extreme  altitudes  of  the  sun ;  and  the  difference  of  these 
altitudes  will  be  double  of  the  angular  distance  to  which  the  sun  recedes  from  the 
equator  towards  the  north  and  south.  We  shall  determine  at  once,  therefore,  this 
distance,  and  the  position  of  the  equator  above  the  horizon,  as  soon  as  we  have  ob- 
tained the  latitude  of  the  place  of  observation. 

At  Paris,  for  example,  the  sun  rises,  at  the  summer  solstice,  to  64°  38'  above  the 
horizon,  and  to  17°  42',  at  the  winter  solstice.  The  sum  of  these  altitudes  is  82° 
20',  of  which  the  half  is  41°  10' :  this  is  the  height  of  the  equator  above  the  horizon 
of  Paris ;  and,  taking  its  complement  to  a  right  angle,  or  to  90°,  we  find  that  the  dis- 
tance of  the  equator  from  the  zenith,  or  the  latitude  of  Paris,  is  48°  50'. 

By  subtracting  the  one  of  these  altitudes  of  the  sun  from  the  other,  we  find  a  dif- 
ference .of  46°  56',  of  which  the  half,  or  23°  28,  is  equal  to  the  number  of  degrees 
to  which  the  sun  recedes  from  the  equator  towards  either  pole.  Such  is  the  angle 
which  the  planes  of  the  equator  and  ecliptic  make  with  each  other. 

This  is  what  is  called  the  obliquity  of  the  ecliptic.     It  is  not  invaria-     obliquity  of 
ble ;  observations,  joined  with  the  calculation  of  the  forces  which  pro-     the  «i«ptic. 
duce  the  motions  of  the  planets,  have  shown  that  the  inclination  of  the  terres- 
trial equator  is  subject  to  a  diminution  of  about  50"  in  a  century,  till  it  reaches  a  cer- 
tain limit  which  is  not  yet  exactly  determined,  after  which  time  it  begins  to  increase.  J 
The  terrestrial  zones  vary  therefore  in  proportion  to  this  change.     By  assuming  the 
mean  of  the  present  obliquity  of  the  ecliptic,  we  find  that  if  we  divide  the  surface  of 
the  earth  into  10,000  equal  parts,  the  torrid  zone  will  occupy  3982  of  these  parts,  the 
two  temperate  zones,  5191,  and  the  two  frigid  zones  the  remaining  827  parts. 

'The  two  combined  motions  of  the  earth  produce  in  the  estimation  of  time  a  dif- 
ference that  influences  the  methods  by  which  geographical  positions  are  determined. 
We  distinguish  several  kinds  of  days  and  of  years. 

The  tropical  or  solar  year  is  the  time  which  the  earth,  setting  out  from  |  Tropical  year, 
one  of  the  equinoxes,  occupies  in  describing  the  ecliptic,  so  as  to  return  to  the  same 
point :  it  comprehends  365  mean  days,  5  hours,  48  minutes,  50  seconds.  It  te  de- 

*  From  my  and  tnua. ;  see  above. 

•{•  From  a./u<fn,  around,  or  from  <*,  -without,  and  o-Kit . 

t  Laplace,  Syst^me  dki  Monde,  p.  11.  et  197, 
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nominated  the  tropical  year,  because  this  interval  of  time  must  elapse,  in  order  that 
ea:h  season  may  return  in  the  same  order  as  before.  In  consequence  of  the  ap- 
parent motion  of  the  poles,  or  of  the  axis  of  the  earth,  the  equinoctial  points,  as 
well  as  all  the  other  points  of  the  ecliptic,  appear  to  have  a  retrograde  motion  with 
regard  to  the  stars.  This  motion  is  denominated  the  precession  of  the  equinoxes. 
Astronomers  have  estimated  it  at  about  50"  in  a  year;  which  lengthens  the  annual 
revolution  of  the  earth  by  20'  24",  when  it  is  compared  with  the  stars.  The  period 
sideriai  year.  |  of  this  revolution  is  named  the  siderial  year,  and  consists  of  365  days, 
6  hours,  9  minutes,  and  12  seconds. 

Mean  day.  |  The  length  of  the  astronomical  mean  day,  which  is  divided  into  twenty- 
four  hours,  is  determined  by  the  interval  which  elapses  between  two  consecutive 
passages  of  the  sun  over  the  meridian  of  the  same  place,  supposing  this  apparent 
motion  of  the  sun  to  be  performed  with  an  uniform  velocity.  But  it  is  necessary  to  ob- 
serve, first,  that  our  earth  does  not  occupy  quite  24  hours  in  its  rotation,  because  that 
in  the  same  time  which  it  employs  in  revolving  round  its  axis,  it  advances  in  its  orbit 
towards  the  east  about  a  degree  in  space,  corresponding  to  four  minutes  of  time,  or 
more  exactly  to  3  minutes  56  seconds.  Hence  it  follows  that  the  interval  between 
two  passages  of  a  fixed  star  over  the  same  meridian,  which  measures  the  true  time 
sidenai  day.  |  of  the  earth's  rotation,  or  of  the  siderial  day,  is  only  23  hours  56'  4". 
The  siderial  day  can  scarcely  be  employed  for  measuring  time  in  civil  life,  because 
the  siderial  hours  never  coincide  with  the  solar  hours. 

solar  day.  |  We  make  use  therefore  of  the  solar  day,  that  is,  of  the  time  of  a  revo- 
lution of  the  earth  about  its  axis,  in  reference  to  the  sun;  but  this  time  is  not  the 
same  at  all  the  points  of  the  orbit,  or  at  all  seasons  of  the  year.  This  inequality 
arises  from  two  distinct  causes :  the  oblique  position  of  the  ecliptic  with  regard  to 
the  equator,  and  the  inequality  of  the  apparent  motion  of  the  sun  in  the  ecliptic. 
The  obliquity  of  the  ecliptic  causes  the  arc  of  the  equator,  which  passes  the  me- 
ridian in  the  same  time  with  the  diurnal  arc  of  the  ecliptic,  to  be  not  always  equal  to 
it,  but  to  be  sometimes  greater  and  sometimes  le'ss.  With  regard  to  the  second 
cause,  we  observe  that  the  sun,  being  placed  in  one  of  the  foci  of  the  elliptic  orbit 
of  the  earth,  appears  to  move  more  slowly  in  the  six  northern  signs  than  in  the  six 
southern ;  and  this  difference  of  velocity  is  sufficient  to  render  unequal  the  diurnal 
arcs  of  the  equator.  It  arises  from  the  union  of  these  two  causes,  that  the  length 
of  the  solar  day,  compared  with  the  time  of  the  earth's  rotation,  is  sometimes  less  and 
sometimes  greater  than  twenty-four  hours ;  and  this  inequality  will  always  be  great- 
est when  the  two  causes  which  we  have  just  explained  concur  in  accumulating  the 
differences  in  the  same  direction.  The  series  of  these  differences  form  what  is  called 
the  equation  of  time,  or  the  quantity  which  must,  at  certain  seasons,  be  added  to, 
and  at  other  seasons,  subtracted  from,  the  hour  indicated  by  clocks,  which  are  regu- 
Mean  or  a»tro-  I  lated  bv  tne  sun>  an^  mark  the  tme  time,  if  we  wish  to  get  the  mean  or 
nomicai  time.  |  astronomical  time.  Now,  it  is  for  mean  time  that  the  astronomical  tables 
are  constructed,  by  help  of  which  we  calculate  the  motions  of  the  stars,  and  from 
these  motions  deduce  the  geographical  positions  of  places. 

We  have  now  considered  the  earth  in  relation  to  the  sun;  but  it  is 
also  very  closely  connected  with  the  moon.  This  satellite  of  our  pla- 
net performs  its  revolution  round  the  earth  in  27  days  7  hours,  43'  11": 
this  time  is  usually  called  a  periodical  month.  It  is  observed,  that  the  moon  em- 
ploys a  little  more  than  this  time  to  return  to  the  sun  after  each  conjunction.  The 
true  cause  of  this  difference  is,  that  the  earth,  and  consequently  the  moon  its  satel- 
lite, advances  in  the  ecliptic,  while  the  moon  describes  her  orbit;  so  that  before  the 
moon  comes  into  the  same  position  relatively  to  the  sun,  2  days  and  about  5  hours 
elapse,  beyond  the  time  required  for  completing  a  revolution.  The  whole  time  oc- 
cupied inr  eturning  to  the  sun  is  29  days  12  hours,  44'  3"  10'".  This  space  of  time 
is  called  a  synodical  month,  or  lunar  month.  It  commences  from  the  moment  when 
the  moon  is  directly  between  the  sun  and  the  earth,  in  which  position  the  rnoon  is 
said  to  be  in  conjunction.  This  aspect  is  represented  in  figure  10,  where  S  repre- 
sents the  sun,  T  the  earth,  and  L  the  moon. 

In  describing  its  orbit,  the  moon  takes,  with  regard  to  the  sun,  many  situations. 


Motions  of  the 
moon. 


A  month. 
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from  which  arise  the  aspects,  or  phases,  which  it  assumes.  The  moon  being  an 
opaque  body,  can  be  seen  only  in  as  far  as  it  reflects  the  light  that  it  receives  from 
the  sun ;  it  can  be  visible  to  us,  therefore,  only  when  it  begins,  after  having  passed 
the  point  L,  to  turn  towards  the  earth  a  portion  of  its  enlightened  disk.  This  por- 
tion increases  according  as  the  moon  recedes  from  the  sun,  until  it  arrives  at  L',  the 
opposite  point  of  its  orbits,  when  the  earth  being  between  it  and  the  sun,  we  see  the 
whole  enlightened  hemisphere ;  the  moon  then  appears  full,  and  is  said  to  be  in  oppo- 
sition with  the  sun. 

The  conjunction  and  opposition  of  the  moon  with  regard  to  the  sun,  or  the  new 
and  full  moon,  are  what  are  called  the  syzygies.  When  the  moon  is  distant  from  the 
sun  a  fourth  part  of  the  circumference,  as  at  t  or  *',  it  is  in  quadrature,  and  shows 
only  one-half  of  its  enlightened  hemisphere.  It  is  the  first  or  last  quarter,  according 
as  the  round  edge  of  the  enlightened  part  is  towards  the  west  or  east. 

One  would  be  led  to  suppose  that  the  moon,  every  time  it  comes  into  1  Eclipses  of  the 
conjunction  with  the  sun,  ought  to  conceal  from  us  the  whole,  or,  at  |  sun  and  moon- 
least,  a  part  of  the  disk  of  the  sun;  and  that  every  time  it  is  in  opposition,  it 
ought  to  pass  through  the  shadow  which  the  earth  projects  behind  it ;  so  that  there 
would  be,  in  the  former  case,  an  eclipse  of  the  sun,  and  in  the  latter,  an  eclipse  of  the 
moon.  These  phenomena  do  not,  however,  occur  at  every  new  and  full  moon ;  and 
the  reason  is,  that  the  plane  of  the  moon's  orbit  is  inclined  to  that  of  the  ecliptic,  and 
that  these  two  planes  meet  one  another  only  in  their  line  of  common  section,  which 
passes  through  the  centre  of  the  earth.  It  is  evident  that  the  moon  is  not  in  the  plane 
of  the  ecliptic,  except  when  it  passes  through  one  or  other  of  the  extremities  of  this 
line,  that  is  to  say,  when  it  is  in  the  nodes  of  its  orbit.  When  the  conjunctions  and 
oppositions  coincide  with  the  nodes,  there  are  eclipses ;  in  the  opposite  case  no  eclipse 
happens.  We  shall  comprehend  better  these  particulars  by  comparing  figure  10, 
which  represents,  in  a  geometrical  plane,  the  orbits  of  the  earth  and  of  the  moon,  with 
figure  11,  which  shows  their  section  or  profile,  along  the  line  ST.  This  line  ST  re- 
presents the  plane  of  the  ecliptic,  and  L  I  that  of  the  lunar  orbit.  We  proceed  now 
to  point  out  in  what  manner  the  observation  of  these  phenomena  enable  us  to  deter- 
mine the  longitude  of  a  place  upon  the  earth. 

We  know,  that  in  order  to  find  the  difference  of  longitude  between  two  places,  it  is 
only  required  to  ascertain  precisely  the  hour  which  is  reckoned  at  the  same  instant 
at  each  of  these  places,  by  the  observation  of  some  instantaneous  phenomenon  which 
can  be  seen  at  both. 

The  eclipses  of  the  moon  appear  at  first  view  the  most  favourable 
phenomena;  for  the  entrance  of  the  moon  into  the  shadow  of  the  earth 
takes  place  at  the  same  instant  for  all  the  points  of  the  hemisphere  which 
is  then  turned  towards  the  moon;  that  is,  for  all  the  places  where  the 'eclipse  can 
he  observed ;  besides,  the  spots  visible  upon  the  lunar  disk,  afford  the  means  of  mak- 
ing several  observations  upon  the  same  eclipse,  by  marking  with  precision  the  time 
of  the  disappearing  of  each  spot  at  its  entrance  into  the  shadow,  or  the  immersion, 
and  that  of  its  re-appearing  at  its-  coming  out  of  the  shadow,  or  the  emersion :  suppos- 
ing that  we  have  determined  at  each  place  the  true  time  of  this  observation,  the  dif- 
ference of  these  times,  converted  into  degrees  of  the  equator,  will  give  immediately 
the  difference  of  the  longitudes.  If  all  the  results  obtained  do  not  exactly  agree,  the 
mean  of  all  the  observations  is  commonly  taken;  but  it  is  much  better  to  examine  in 
detail  the  circumstances  which  have  accompanied  each  observation,  appreciating  ac- 
cordingly the  relative  accuracy  of  each,  and  to  compare  only  those  which  are  free 
from  all  suspicion  of  inaccuracy.* 

There  is  no  absolute  need  of  corresponding  observations.     The  astro-     Astronomical 
nomical  almanacks,  such  as  the  Connaissance  des  Tcnis  of  the  French,  the     almanack!. 
Nautical  Almanack  of  the  English,  or  the  Calendrier  du  Navigateur  of  the  Danes, 
give  the  results  of  the  calculations  of  eclipses  made  before-hand  for  a  known  point. 

It  is  in  this  manner  that  M.  Lalande  has  determined  the  longitude  of  Casbin,  a  city 

*  Burg,  in  Zach,  Astronomical  Correspondence,  iv,  629,  Oltmanns,  Researches  unon  the 
Geography  of  the  New  Continent;  passim. 
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in  the  north  of  Persia,  from  the  eclipse  of  the  moon  which  happened  on  the  30th  June, 
1787,  and  was  observed  at  that  place  by  the  astronomer  Beauchamp.  The  end  of 
the  eclipse,  or  the  total  emersion  of  the  lunar  disk  from  the  shadow  of  the  earth,  hav- 
ing taken  place  at  Casbinat  7  hours  45'  30",  true  time,  and  the  calculation  "ivm* 
for  Paris,  4  hours  36'  38",  the  difference,  which  is  3  hours  8'  52",  is  equal  to  the 
difference  of  the  longitudes  of  Paris  and  Casbin.  If  we  convert  it  into  degrees,  al- 
lowing 15  for  an  hour,  which  gives  15  minutes  of  a  degree  for  a  minute  of  time,  and 
15  seconds  of  a  degree  for  a  second  of  time,  we  shall  have,  for  3  hours,  8'  52"  in  time, 
an  arc  of  45°  13'.  This  is  the  longitude  of  Casbin  relatively  to  the  meridian  of 
Paris,  as  deduced  from  the  above  observation.  But  eclipses  of  the  moon  present 
this  great  inconvenience,  that  the  instant  when  the  lunar  disk  enters  into  the  true 
shadow  of  the  earth,  the  instant  which  marks  the  commencement  of  the  eclipse,  can 
never  be  assigned  with  precision;  we  cannot,  therefore,  be  certain  of  not  erring  a  few 
seconds  of  time  in  the  determination  of  the  phases  of  an  eclipse  of  the  moon  ;  for  this 
reason,  the  use  of  lunar  eclipses  for  determining  longitudes  is  now  generally  aban- 
doned. 

Cassini  was  the  first  who,  in  1668,  proposed  to  make  use  of  the 
eclipses  of  the  satellites  of  Jupiter,  for  the  purpose  of  finding  longi- 
tudes. The  theory  of  these  eclipses  is  the  same  with  that  of  the  eclipses 
of  the  moon;  for  the  satellites  of  Jupiter,  when  placed  in  circumstances  similar  to  those 
which  produce  the  eclipses  of  the  moon,  fall,  in  like  manner,  into  the  shadow  of  their 
primary  planet  :  if  we  observe  at  the  same  time,  at  several  places,  their  immersions 
and  emersions,  we  may  make  the  same  use  of  these,  for  the  determination  of  the  lon- 
gitudes, as  of  the  eclipses  of  the  moon.  There  are  two  other  planets,  Saturn  and 
Uranus,  which  are  also  accompanied  by  satellites,  but  their  smallness  and  their  dis- 
tance, permitting  them  to  be  seen  only  by  means  of  powerful  telescopes,  render  the 
observation  of  their  eclipses  almost  impracticable,  or,  at  least,  of  little  use.  Even 
the  satellites  of  Jupiter  do  not  all  equally  well  answer  the  purpose  of  the  observer; 
for  here,  as  in  the  eclipses  of  the  moon,  the  precise  moment  of  immersion  and  of 
emersion  is  always  a  little  uncertain;  particularly  in  the  second  and  third  satellites.* 
The  use  which  may,  nevertheless,  be  made  of  these  satellites  of  Jupiter,  has  induced 
astronomers  to  frame  tables  for  predicting  their  immersions,  in  order  that  correspond- 
ing observations  may  not  be  necessary,  f 

ec^Pses  °^  tne  sun  are  no  ^ess  proper  than  those  of  the  moon, 
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for  determining  longitudes  :   it  is  sufficient  for  this  purpose  that  we  ob- 
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serve  at  each  of  the  places  of  which  we  wish  to  know  the  difference 
of  longitude,  the  commencement  or  the  termination  of  one  and  the  same  eclipse  ; 
but  the  calculation  is  not  so  simple  as  in  the  case  of  a  lunar  eclipse.  M.  de  La- 
lande,  by  great  care  and  attention,  has,  by  means  of  solar  eclipses,  corrected  the 
positions  of  a  great  number  of  places.  The  calculation  becomes  more  difficult, 
only  because  the  relative  situation  of  the  sun  and  moon  is  not  the  same  for  the  dif- 
ferent points  of  the  earth's  surface  at  which  these  two  bodies  are  visible  at  the  same 
time.  The'  case  of  the  moon  is  the  same  as  that  o'f  the  clouds,  which,  seen  from 
a  particular  point,  appear  situated  under  the  sun,  and  project  their  shadow  over  a 
limited  space,  beyond  which  the  sun  shines  in  all  its  splendour.  This  spectacle  va- 
ries continually,  according  as,  from  one  instant  to  another,  the  sun,  the  cloud,  and* 
the  spectator,  change  their  situations.  To  employ  the  observation  of  a  solar  eclipse 
for  the  discovering  of  longitudes,  it  is  necessary  to  determine  several  aspects  of  it, 
but  particularly  the  beginning  and  the  end  ;  to  deduce  from  thence  the  middle  of  the 
eclipse,  and  to  obtain  from  the  astronomical  tables  the  proper  data  for  fixing  the 
respective  positions  of  the  lines  described  by  the  centre  of  the  sun  and  that  of  the 
moon  during  the  eclipse,  in  order  that  we  may  be  able  to  calculate  the  instant  when 
these  two  bodies  were  in  conjunction.  If  we  know  then  what  hour  at  a  given  place 
corresponded  to  this  same  instant,  the  difference  of  these  times  indicates  that  of 
the  longitudes. 

•  Rotsel,  Voyage  d'Entrecasteaux,  ii.  245.     Zach,  Astron.  Correspond,  i.  421, 
f  Table  of  the  Satellites  of  Jupiter,  by  M.  Ddambre; 
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The  eclipses  of  the  sun  do  not  give  the  longitudes  of  places  with  much  precision;* 
that  of  the  5th  September,  which  was  observed  with  the  greatest  care  by  three  astro- 
nomers, exemplifies  this  remark.  M.  de  Lalande  deduces  from  it  the  longitude  of 
Naples  47'  3"  in  time  ;— M.  de  Wurm,  47'  40",  and  M.  Triesnecker,  47'  20". 

The  celestial  phenomenon  which  most  frequently  occurs,  is  that  which 
is  called  an  occupation,  or  the  passage  of  a  star  behind  the  disk  of 
the  moon ;  it  is,  at  the  same  time,  one  of  those  which  may  be  observed 
with  much  precision.!  It  is  necessary  to  determine  by  observation  the  moment 
when  the  centre  of  the  moon  is  in  conjunction  with  the  star ;  this  fixes  the  ab- 
solute position  of  the  moon  ;  next,  either  by  means  of  the  calculations  made  before 
hand  in  the  astronomical  almanacks  which  predict  these  phenomena,  or  by  the  com- 
parison of  corresponding  observations,  we  must  find  what  hour  it  was,  at  the  moment 
of  this  conjunction,  at  a  place  whose  position  is  known.  The  difference  of  longi- 
tude is  then  obtained  as  in  the  other  methods.  J 

It  is  evident  that  all  these  methods  amount  to  this  proposition,  "  To  determine  for 
the  place  of  which  the  longitude  is  sought,  the  position  of  a  celestial  body  at  a  given 
moment,  and  to  deduce  jrom  this  position  what  hour  it  ivas  at  the  same  instant  at  ano- 
ther place  of  which  the  situation  is  known  beforehand."  Hence  it  follows 
that,  without  waiting  for  a  celestial  phenomenon,  the  change  alone  of 
angular  distance  between  two  heavenly  bodies  whose  motion  is  known, 
should  be  sufficient  to  determine  our  place  upon  the  earth.  But  it  is  also  evident 
that  the  angular  distance  must  change  by  the  motion  of  one  or  both  of  the  bodies 
with  such  rapidity  as  to  present  variations  very  considerable  in  the  space  of  24  hours. 
The  moon  alone  affords  us  these  advantages  ;  as  its  motion  in  its  orbit  is  at  the  rate 
of  nearly  13°  a  day,  a  change  of  a  single  minute  of  a  degree  in  its  position,  corre- 
sponds to  a  little  less  than  2'  of  time,  or  30'  of  a  degree  in  longitude.  Now,  by  help 
of  the  very  accurate  instruments  which  we  now  possess,  we  can,  by  taking  the  an- 
gular distance  of  the  moon  from  a  star,  or  from  the  sun,  ascertain  with  great  preci- 
sion the  position  of  that  body,  and  consequently  can  determine  within  a  few  seconds 
what  hour  it  is,  under  a  given  meridian,  at  the  moment  of  observation. 

This  method,  denominated  that  of  lunar  distances,  which  was  first 
suggested  in  1514,  by  Werner,  of  Nuremberg,  §  and  developed  in  1524, 
by  Apian,  a  native  of  Saxony,  was  approved  of,  and  recommended  by 
various  astronomers,  and  among  others  by  the  celebrated  Kepler  ;||  but  the  im- 
perfection of  the  astronomical  tables  which  showed  the  motions  of  the  moon,  ren- 
dered the  practice  of  it  uncertain.  The  endeavours  of  Morin  to  bring  it  into  use, 
were  not  successful.  Recommended  anew,  and  better  taught,  in  1750,  by  Tobias 
Mayer,  this  method  was  employed  with  much  success  by  the  celebrated  Danish 
traveller  Niebuhr;ll  it  has  since  been  brought  to  great  perfection  by  the  labours  of 
Borda,  Delambre,  Burg,  Maskelyne,  and  more  especially  of  Laplace.  Ingenious  in- 
struments, constructed  with  the  greatest  care,  tables  calculated  with  astonishing 
accuracy,  and  a  variety  of  formulas,  now  facilitate  this  operation,  which  has  come 
into  universal  use,  and,  at  sea,  has  justly  superseded  all  the  other  methods. 

To  lunar  observations,  however,  is  joined  the  use  of  time-keepers, 
which  serve  in  the  intervals  during  which  observations  of  the  distance 
of  the  moon  from  the  sun,  or  from  a  star,  cannot  be  obtained.  These  instru- 
ments would  alone  accomplish  the  end  proposed,  if  it  were  possible  to  construct 
them  with  such  accuracy,  that  when  once  regulated  to  the  time  under  a  given  meri- 
dian, their  motion  would  remain  exactly  the  same  during  the  whole  continuance  of 

*  Zach,  Correspond,  i.  73.  note.  f  Rossel,  Voyage  d'Entrecasteaux,  ii.  244. 

$  They  who  wish  to  become  thoroughly  acquainted  with  this  subject,  must  consult  the  me- 
moirs of  geometers,  among  others  that  Upon  the  Calculation  of  Eclipses,  subject  to  Parallaxes,, 
by  M.  Lag-range,  printed  in  German,  in  the  Ephemerides  of  Berlin,  for  1782,  but  has  been 
published  in  French  only,  in  the  Connaissance  des  Terns  for  1818.  M.  Arago  observes,  that 
there  is  found  in  it  the  groundwork  of  most  part  of  the  analytical  calculations  that  have  since 
been  published.  §  Werner,  noise  in  Ptolom.  Geog.  lib.  a. 

!!  Kepler,  tab.  Kudolph,  37,  42,  ^  ZacA,  Astron,  Corresp.  iv,  246, 
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the  voyage  ;*  lor  they  would  then  at  all  times  point  out  the  hour  under  the  said  me- 
ridian. Even  to  the  present  time  the  efforts  of  Harrison,  of  Julien-le-Roi,  of  Ber- 
thout,  of  Armand,  and  of  other  celebrated  artists,  have  not  succeeded  in  giving  to 
chronometers  this  absolute  uniformity  of  motion ;  they  have  approached,  however, 
so  near  to  this  perfection,  that,  notwithstanding  the  perpetual  agitation  of  the  vessel, 
the  derangement  which  the  rate  of  these  clocks  suffer,  is  insensible  even  during  a 
long  voyage.  The  imperfections  to  which  these  instruments  are  still  liable,  are,  be- 
sides, remedied  by  observing  with  care  the  quantity  which  they  gain  or  lose  in  a 
given  time,  and  by  correcting  their  rate  when  we  arrive  at  a  place  of  which  the  lon- 
gitude is  known. 

Such  are  the  principal  methods  with  which  astronomy  furnishes  the  navigator  and 
traveller,  for  determining  the  longitude  and  latitude  of  the  places  which  they  visit. 
We  have  unfolded  only  the  general  principles  upon  which  these  observations  are 
founded ;  it  is  proper  that  we  now  take  a  rapid  view  of  the  errors  to  which  these 
methods  are  subject,  pointing  out  at  the  same  time,  the  corrections  to  be  applied  for 
removing  them. 

The  errors  arising  from  optical  illusions  first  present  themselves  to 
our  notice.  It  is  known  that  a  ray  of  light  is  refracted,  when  it  passes 
from  a  rarer  into  a  denser  medium.  Hence  the  heavenly  bodies  are 
never  seen  in  the  true  places  which  they  occupy,  the  rays  which  enter  the  eye  making 
their  elevation  above  the  horizon  appear  greater  than  the  truth,  by  a  quantity  that  in- 
creases according  as  they  are  nearer  to  the  horizon.  The  state  of  the  atmosphere 
with  respect  to  density,  influences  this  phenomenon.  It  is  necessary  to  determine 
the  quantity  of  this  error  for  each  degree  of  altitude  above  the  horizon,  in  order  that 
we  may  subtract  it  from  the  observed  altitudes  which  are  always  greater  than  the 
true,  except  in  the  case  of  the  body  being  in  the  zenith,  because  then  the  rays  of 
light  traversing  the  strata  of  the  atmosphere  perpendicularly,  suffer  no  refraction. 

"Different  physical  causes,  as  heat,  humidity,  the  density  of  the  atmosphere,  make 
refraction  vary  in  different  climates  ;  the  laws  of  these  variations  are  yet  unknown, 
and  form  the  object  of  researches  of  importance  to  the  improvement  of  astronomy. f 
Parallaxes  of  We  have  seen  above,  that,  on  account  of  the  smallness  of  the  dia- 
thc  planets.  meter  of  the  earth,  compared  with  the  immense  distance  of  the  fixed 
stars,  the  observation  of  the  altitudes  of  these  bodies  may  always  be  referred  to  the 
centre  of  the  earth,  by  supposing  the  rays  of  light  to  fall  upon  all  the  points  of  the 
earth  in  directions  parallel  to  each  other,  and  by  neglecting  consequently  the  angle 
AIC,  Fig.  2  ;  but  this  angle  becomes  sensible  for  the  sun,  the  planets,  and  particu- 
larly for  the  moon,  since  in  neglecting  it  we  would  estimate  the  position  of  each  of 
these  objects  below  its  real  situation  with  regard  to  the  centre  of  the  earth.  To 
render  all  observations  capable  of  comparison,  astronomers  have  agreed  to  consider 
the  true  place  of  a  heavenly  body,  that  in  which  it  would  be  seen  were  it  observed 
from  the  centre  of  the  earth.  On  the  other  hand,  they  denominate  the  apparent 
place  of  a  heavenly  body,  that  point  of  the  celestial  sphere  to  which  it  is  referred 
when  observed  from  the  surface  of  the  earth.  The  difference  in  the  result  of  these 
two  observations  will  depend,  as  we  see,  upon  the  angle  AIC,  under  which  the  chord  of 
the  terrestrial  arc  which  joins  the  two  observers,  would  be  seen  from  the  centre  of 
the  heavenly  body.  This  angle  is  called  the  parallax.  It  amounts  for  the  sun  to  8".6, 
nnd  for  the  moon  it  varies  from  about  54'  to  62'.  The  effect  of  parallax  being  con- 
trary to  that  of  refraction,  we  must  add  it  to  the  observed  altitude,  in  order  to  refer 
the  altitude  to  the  centre  of  the  earth. 

We  cannot  enter  into  a  detailed  explication  of  the  corrections  required  by  the 
tables  which  are  used  for  calculating  the  observations  of  longitude.  The  celestial 
bodies,  though  they  obey  laws  which  are  immutable,  are  yet  subject  in  their  motions 
to  the  effects  of  their  mutual  attraction,  which  are  called  perturbations.  Hence  result 

•  Flenrien,  Voyage  of  Marchand,  passim.  Lubovrguet,  TraitS  de  Navigation,  book  iii.  ch. 
10.  Rossel,  1.  c.  &c. 

f  A.  de  Humboldt,  Voyage,  partie  astronomique,  i,  p.  109.  sgq.  Essai  sur  les  Refractions. 
Traitfc  d'Astronomie  de  Biot,  &c.  &c. 
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many  small  motions  of  acceleration,  or  of  retardation,  of  which  the  period  is  some- 
times more  than  a  century,  and  the  equations  are  difficult  to  be  ascertained  with  ex- 
actness. The  progress  of  the  higher  geometry,  the  theories  of  De  La  P/ace,  and 
the  calculations  of  Delambre,  of  Burg,  and  of  other  astronomers,  have  reduced  to 
quantities  almost  insensible,  the  discrepancies  perceived  by  means  of  correspond- 
ing observations. 

There  was,  till  of  late  years,  another  source  of  uncertainty,  namely,  the  imper- 
fection of  instruments,  which  often  caused  the  most  scrupulous  observers  |  instruments, 
to  err  half  a  minute  in  the  determination  of  an  observed  angle.     At  the  present 
time,  not  only  has  mechanical  skill  introduced  great  accuracy  in  the  construction  of 
instruments,  but  the  ingenious  invention  of  the  repeating  circle  of  Mayer,  I  Repeating 
which  was  brought  to  perfection  by  Magellan  and  Borda,*  enables  ob-  |  circle- 
servers,  by  taking  the  multiple  of  the  observed  angle,  to  increase  at  pleasure  the 
rigour  with  which  its  magnitude  is  determined,  and  to  diminish  the  possible  error 
almost  to  a  second. 

The  two  methods  of  finding  the  latitude,  which  we  have  already  pointed  out,  are 
not  sufficient  for  the  purpose  of  navigators,  who,  in  order  to  calculate  their  longitude 
by  lunar  distances,  require  to  know  at  the  same  instant  under  what  latitude  they  are 
placed.  This  inconvenience  has  been  in  part  remedied  by  solar  tables,  calculated 
before  hand,  and  which  give  for  every  day  of  the  year  the  place  of  the  sun.  The 
principle  upon  which  the  construction  of  these  tables  is  founded,  consists  in  present- 
ing first  the  mean  values  of  all  the  principal  elements  calculated  for  the  beginning  of 
the  year,  and  then  to  give  the  means  of  deducing  for  any  other  instant,  either  the 
true  or  the  mean  values  of  these  elements.  In  all  these  calculations,  the  first  thing 
to  be  known,  is  the  mean  longitude  of  the  sun,  and  of  his  perigee,  or  of  his  apogee, 
for  the  instant  which  is  assumed  for  the  commencement  of  the  tables.  These  ini- 
tial values  are  called  the  epoch  of  the  astronomical  tables.  By  help  of  these  tables 
then,  we  can  find  the  position  of  the  sun  in  his  orbit  at  any  instant,  and  may  obtain 
the  latitude  of  a  place,  on  any  day,  by  subtracting  from  the  altitude  of 
the  sun,  his  distance  from  the  equator,  if  he  is  above  that  circle,  or  by 
adding  it,  if  he  is  below,  and  then  taking  the  complement  of  the  result 
to  90°.  But,  in  order  to  multiply  the  means  of  determining  the  latitude,  astrono- 
mers, having  first  fixed  the  position  of  their  observatory,  have  calculated  the  distance 
of  the  principal  stars  from  the  equator,  and  the  time  which  elapses  between  their  re- 
spective passages  over  a  given  meridian,  and  that  of  the  point  of  the  ecliptic  which 
corresponds  to  the  spring  equinox.  The  results  of  these  calculations  have  been 
arranged  in  tables,  by  the  aid  of  which  the  stars  may  be  substituted  for  the  sun  in 
determining  latitude. 

These  observations  require  that  the  position  of  the  meridian  be  previously  known. 
The  pole-star  indicates  it  nearly  in  the  northern  hemisphere  of  the  earth  ;  but  the 
most  universal  and  accurate  method  of  finding  it  is  afforded  by  the  motion  of  the 
sun.  Let  us  suppose  the  sun  to  be  in  one  of  the  solstitial  points  ;  in  which  point 
it  remains  for  some  time  apparently  at  the  same  distance  from  the  equator,  and  ap- 
pears to  describe  a  circle  parallel  to  the  equator,  whereof  the  part  d  ef,  Fig.  1. 
which  lies  above  the  horizon,  is  divided  by  the  meridian  into  two  equal  portions. 
The  altitude  of  the  sun  is,  therefore,  precisely  the  same  when  observed  before  and 
after  its  passage  over  the  meridian  at  equal  intervals  of  time  :  on  the  other  hand,  if 
we  take  in  the  morning  the  altitude  of  the  sun,  and  watch  the  moment  in  the  after- 
noon when  it  returns  to  this  same  altitude,  the  hour  of  its  passage  over  the  meridian 
must  necessarily  lie  in  the  middle  between  these  two  instants. 

The  length  of  shadows  furnish  the  most  simple  method  of  determining  the  alti- 
tude of  the  sun.  It  is  easy  to  see  that  this  length  depends  not  only  upon  the  height 
of  the  objects  by  which  the  shadows  are  projected,  but  also  upon  that  of  the  sun, 
relatively  to  the  plane  upon  which  the  objects  stand.  If  upon  this  horizontal  plane, 
we  raise  the  vertical  line  AD,  Fig.  12.  the  solar  ray  being  directed  along  SD,  the 
shadow  will  fall  upon  AC,  and  its  length  will  depend  upon  the  angle  SCA,  which 

*  Dossut,  Histoire  des  Math^matiques,  U,  489. 
Tot,  L— C 
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evidently  corresponds  to  the  height  of  the  sun  above  the  horizon.  When  the 
after  having  passed  the  meridian,  returns  therefore  to  the  same  altitude  on  the  other 
side,  and  in  the  direction  S'D,  the  shadow  AB  and  the  vertical  line  AD,  will  be 
again  of  the  same  length  with  the  shadow  AC  ;  and  if  we  take  the  middle  position 
of  the  shadow  between  the  direction  of  the  one  and  of  the  other,  by  dividing  the 
angle  BAG  into  two  equal  parts,  by  the  straight  line  AN,  we  shall  find  the  meridian. 
If  the  length  of  the  staff  AC  is  now  measured,  and  that  of  its  shadow,  we  shall  be 
able  to  find  the  altitude  of  the  sun,  by  the  resolution  of  the  rectilineal  triangle  CAD, 
which  is  rectangular  at  A,  and  in  which  the  sides  AD  and  AC  are  known,  so  that 
we  may  calculate  the  angle  ACD,  which  is  the  altitude  sought.  The  meridian  alti- 
tude will  be  obtained,  if  we  measure  the  length  of  the  shadow  when  it  falls  in  the 
direction  of  AN.  It  was  by  such  means  that  the  first  astronomers  determined  the 
Gnomon.  |  altitudes  of  the  heavenly  bodies.  This  rude  instrument  is  called  a  Gwo- 
nwn;  but  it  has  been  abandoned  since  the  instruments  which  measure  angles  imme- 
diately by  arcs  of  the  circle,  have  been  brought  to  perfection.  These  last  are 
employed  even  in  determining  the  meridian,  by  combining  them  with  pendulum 
clocks,  of  which  the  motion  is  very  regular.  Having^observed  in  the  morning  an 
altitude  of  the  sun,  we  mark  at  the  same  time  the  hour,  then  we  watch  the  instant 
in  the  afternoon  when  the  sun  is  at  the  same  altitude,  and  taking  half  the  interval, 
we  find  the  time  which  has  elapsed  between  the  passage  of  the  sun  over  the  meri- 
dian, and  either  of  the  observations. 

If,  for  example,  the  clock  indicate  for  the  same  altitude,  in  the  morning  8h  45'  30", 
and  in  the  afternoon  3h  23'  12";  the  interval  between  these  two  instants  is  6h  37'  42", 
of  which  the  half  is  3h  18'  51",  and  this  added  to  the  time  of  the  first  observation, 
namely  8h  45'  30",  gives  12h  4'  21",  for  the  hour  which  the  clock  must  have  indicated 
at  the  instant  when  the  sun  passed  the  meridian.  The  observation  of  these  corre- 
sponding altitudes,  many  times  repeated,  serves  to  regulate  the  clock,  and  to  ascer- 
tain exactly  the  moment  of  the  sun's  passage  over  the  meridian,  whence  the  direc- 
tion of  the  meridian  line  may  be  immediately  determined. 

The  observation  of  equal  altitudes  may  be  employed  at  every  other  season  of  the 
year,  as  well  as  at  the  solstice,  by  applying  to  the  result  a  small  correction  for  the 
change  which  the  sun's  declination  undergoes  in  the  interval  between  the  two  alti- 
tudes, and  which  causes  the  length  of  that  interval  to  vary.  A  great  many  circum- 
stances influence  this  kind  of  observations,  and  renders  them  more  or  less  subject  to 
error,  particularly  when  made  on  shipboard.  The  details  must  be  sought  for  in  works 
which  treat  professedly  of  these  subjects.* 

The  position  of  the  heavenly  bodies  relatively  to  the  meridian,  and  their  bearings 
from  the  north  and  south,  and  east  and  west  points  of  the  horizon,  inasmuch  as  the 
former  serves  to  ascertain  the  true  hour,  and  the  latter  to  fix  the  true  north  and  south 
points,  contribute  to  facilitate  or  to  verify,  the  operations  by  which  we  determine  the 
position  of  places  upon  the  earth. 

Horary  angle.  |  The  Iwrary  angle  of  a  heavenly  body,  is  the  angle  which  is  formed  at 
the  pole,  at  the  instant  of  observation,  between  the  meridian  of  the  place  of  the  ob- 
server, and  the  circle  of  declination  or  hour  circle,  passing  through  the  body. 
This  last  circle  is  nothing  else  than  the  meridian  of  the  body.  The  horary  angle 
is  measured  by  the  arc  of  the  equator  which  has  passed,  or  will  pass,  under  the 
meridian  of  the  observer,  between  the  instant  of  observation,  and  the  moment  when 
the  heavenly  body  is  upon  this  same  meridian. 

Azimuth.  |  The  azimuth  of  a  body,  is  the  arc  of  the  horizon  intercepted  between 
the  south  point,  and  that  in  which  a  vertical  circle  passing  through  the  zenith  and 
the  body,  cuts  the  horizon. 

Amplitude.  |  Amplitude  is  the  arc  of  the  horizon  intercepted  between  the  point 
where  the  body  rises  or  sets,  and  the  true  east  or  west  point.  The  former  is 
called  eastern  amplitude,  the  latter  western  amplitude.  The  horary  angle,  the  azi- 
muth, and  the  amplitude,  contribute  in  several  ways  to  the  determination  of  longitudes 
and  latitudes;  the  first  serves  to  ascertain  the  true  hour,  by  only  one  observation  of 

*  Ley^que,  Guide  du  Navigateur,    Dubourguet,  Traitc  d«  Navigation. 
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the  altitude  of  the  sun,  and  so  gives  the  means  of  regulating  the  chronometer;*  the 
other  two  indicate  to  the  navigator  how  much  the  magnetic  needle  deviates  from  the 
true  north  and  south  line ;  they  teach  also  the  method  of  placing  a  geographical  map 
due  east  and  westf  Upon  these  relations  of  the  heavenly  bodies  to  the  meridian 
and  horizon,  are  likewise  founded  various  subsidiary  methods  for  calculating  by  ap- 
proximation the  latitude  of  a  ship  at  sea;J  but  as  these  methods,  though  ingenious, 
are  very  subject  to  error,  and  are  seldom  used  in  geography,  we  shall  not  stop  to  de- 
scribe them. 

To  all  these  methods  which  the  observation  and  calculation  of  the  Use  of  signalj 
celestial  motions  furnish,  for  determining  geographical  positions,  is  now  made  by  gun. 
added  the  use  of  signals  made  by  gunpowder.  In  a  very  elevated  place, 
during  a  serene  night,  a  quantity  of  powder  is  from  time  to  time  inflamed  in  the 
open  air;  two  observers,  each  provided  with  a  clock,  and  stationed  at  the  places 
of  which  the  difference  of  longitude  is  required,  mark  with  care  the  appear- 
ance of  these  flashes, — an  appearance  which*  notwithstanding  the  distances,  is 
instantaneous  at  the  two  places,  in  consequence  of  the  prodigious  velocity  of  light. 
The  difference  of  the  times  indicated  by  the  two  clocks,  will  give  the  difference  of 
longitude  sought.  § 

Let  us  conclude  this  sketch,  which  is  necessarily  dry,  of  the  methods  by  which 
longitudes  and  latitudes  are  determined,  with  observing  to  those  of  our  readers  who 
have  no  taste  for  such  matters,  that  the  exact  knowledge  of  positions  is  the  ground- 
work of  all  geography;  and  that  without  this  knowledge,  the  most  splendid  descrip- 
tion would  only  possess  a  merit  altogether  illusory. 


BOOK  II. 

Continuation  of  the  Theory  of  Geography.     Dimensions  of  the  Globe  determined* 
Its  oblate  figure*     Basis  of  the  new  metrical  System. 


Principles  of 
the  measure* 
ment  of  the 
earth. 


THE  active  curiosity  of  man  did  not  rest  contented  with  having  de- 
monstrated that  the  earth  is  a  moving  sphere ;  but  proceeded  to  ascertain 
the  exact  dimensions  of  the  planet  which  had  been  assigned  to  him  in 
the  immensity  of  space.  An  arc  of  the  celestial  meridian  being  measured,  it  was 
natural  to  conclude,  that  as  this  arc  ought  to  correspond  to  a  similar  meridional  arc 
on  the  surface  of  the  earth,  it  would  be  necessary  only  to  measure  this  latter  cutve, 
in  order  to  find  the  dimensions  of  the  entire  circle,  and  consequently  of  the  circunv 
ference  of  the  globe. 

We  have  already  seen  the  wide  difference  of  the  apparent  results  of  I  Measures  of 
the  different  measures  of  the  earth,  undertaken  by  Eudoxus,  Archime-  |  the  ancients* 
des,  Possidonius,  and  Erastosthenes ;  |  we  have  pointed  out  the  method  of  reconciling 
those  measures,  by  referring  them  to  different  stadia;  but  we  shall  not  at  present  en- 
ter on  a  formal  discussion  of  the  very  intricate  question  whether  those  operations 
have  been  actually  executed  by  the  persons  to  whom  they  are  ascribed,  or  if  the 
Greeks  have  merely  availed  themselves  of  the  science  of  a  more  ancient  people,  and 

*  Kossel,  Voyage  d'Entrecasteaux,  ii.  27,  sqQ- 

f  Puissant,  Traite"  de  Geodesic,  p.  300,  sqq. 

t  Mendoza,  Connaiss.  des  Temps,  1793,  p.  289,  302.  Dubourguet,  Traite  de  Navigation,  b, 
iii.  chap.  3,  4. 

§  Puissant,  Geodesic,  p.  299.  Zach.  Astron.  Corresp.  M.  Schumacher,  Professor  of  Astro- 
nomy  at  Copenhagen,  has  lately  brought  this  method  to  singular  perfection.  fti  the  measure- 
ment of  the  arc  of  the  meridian,  and  of  the  perpendicular  to  that  arc,  which  is  committed  to 
his  superintendance  by  the  King  of  Denmark,  he  has  made  use  only  of  a  luminous  signal. 

||  The  author  here  refers  to  the  History  of  Geography,  the  Part  first  published  in  Frenchy 
but  which  is  to  be  the  last  of  this  translation. 
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taken  credit  for  discoveries  wliich  they  did  not  fully  comprehend.  In  our  opinion, 
the  stadium  being  a  measure  of  local  and  real  distance,  and  not  merely  an  astrono- 
mical modulus,  it  is  probable  that  we  are  indebted  to  the  Egyptians  and  Babylonians 
for  the  computations  of  the  circumference  of  the  earth,  in  stadia  of  1111  and  833  to 
a  degree,  whilst  the  results  found  by  using  stadia  of  700  to  a  degree,  and  other  hy- 
potheses, may  be  very  well  considered  as  the  work  of  Erastosthenes,  Possido- 
nius,  and  other  Greek  astronomers. 

It  was  observed,  in  the  foregoing  book,  that  Possidonius  committed  an  error  in 
taking  for  an  arc  of  the  terrestrial  meridian  that  which  connected  Alexandria  and 
Rhodes,  since  those  places,  which  were  the  points  of  comparison,  have  not  the  same 
longitude.  If  we  except  this  error,  the  method  of  Possidonius  was  the  true  one. 
Gnomon  of  Erdstosthenes  made  use  of  a  gnomon  placed  vertically  in  the  centre  of  a 
Erastostheces.  concave  sphere;*  he  knew  that  at  Syene,  the  sun,  at  the  time  of  the  sol- 
stice, projected  no  shadow  ;  he  remarked  that  at  Alexandria,  the  gnomon,  at  the  same 
instant,  projected  its  shadow  over  the  fiftieth  part  of  a  circle;  he  hence  concluded  the 
latitude  of  Alexandria  to  be  7°  12'  north  of  Syene,  which  must  have  been  situated 
under  the  tropic.  But  according  to  the  moderns,  the  latitude  of  Syene  is  24°  5', 
consequently  that  of  Alexandria  would  be  31°  17',  which  is  not  far  from  the  truth. 
However  carefully  this  observation  was  made,  the  Greek  astronomer  could  not  adopt 
it  as  a  solid  basis  for  the  measurement  of  the  earth,  as  the  two  points  which  he  com- 
pared are  not  situated  under  the  same  meridian. 

The  measures  of  a  degree,  attributed  to  the  Arabians,  exhibit,  in  like  manner,  equi- 
vocal results,  and  which  cannot  be  reconciled  with  the  truth  but  by  means  of  arbi- 
trary computations. 

After  the  revival  of  letters,  the  European  astronomers  made  many  fruitless  attempts 
to  measure  accurately  a  degree  of  the  meridian.  |  In  1617,  Snellius, 
after  having  determined  the  celestial  arcs,  comprised  between  Alkmaer, 
Leyden,  and  Bergen-op-Zoom,  by  the  difference  of  the  altitudes  of  the 
pole  in  those  three  places,  calculated  the  terrestrial  meridional  distances  of  the  three 
parallels,  by  means  of  a  series  of  triangles  connected  together,  and  the  base  whereof 
was  actually  measured  ;  he  thus  found  that  the  value  of  a  degree  of  the  meridian  was 
65,021  toises,  or  58,639  English  fathoms,  of  six  feet  each.  JVbnoood,  an  English 
astronomer,  in  1635,  measured  with  the  utmost  care  a  degree  of  the  meridian  be- 
tween London  and  York;  he  found  the  degree  to  be  57,310  toises,  or  61,078  fathoms, 
which  result  is  a  very  near  approximation.  However,  fifteen  years  afterwards,  Ric- 
cioli,  a  celebrated  Italian  astronomer,  pretended  to  have  found  by  a  measurement 
carried  on  in  the  environs  of  Bologna,  that  a  degree  of  the  meridian  was  62,900 
toises,  or  67,036  fathoms;  but  this  result  is  far  from  exact,  as  there  is  an  excess  of 
almost  6000  toises,  or  G395  fathoms  above  the  real  value. 

Jt  was  by  applying  the  telescope  to  instruments  used  in  the  taking  of  angles,  that 
I  Picard,  of  the  Academy  of  Sciences  of  Paris,  was  enabled  to  carry  on 
|  wjtn  tne  necessary  precision,  the  new  measure  of  a  degree  which  he 
commenced  in  1669.  He  chose  for  the  theatre  of  his  operations,  the  space  contain- 
ed between  Sourdon  in  Picardy,  and  Malvoisine,  on  the  borders  of  Gatinais  and  Hu- 
Tepoix.  J  In  order  to  ascertain  the  itinerary  distance  which  separates  those  two  points, 
situate  under  the  same  meridian,  he  connected  them  by  a  series  of  triangles,  Fig. 
13;  he  observed  successively  all  their  angles,  which  furnished  him  for  each  a  method 
of  verification,  as  the  sum  of  the  angles  of  every  triangle,  is  constantly  equal  to  180°. 
He  scarce  ever  obtained  this  sum,  but  the  inevitable  errors  amounted  only  to  a  few 
seconds. 


Measures  of 
Snellius.    Nor- 
wood, &c. 


Trigonometri- 
cal operations. 


A  triangle  is  indeterminate,  if  only  the  angles  be  given,  and  we  can 
obtain  no  more  than  the  ratio  of  the  sides  ;  but  one  side  being  known, 
the  rest  are  easily  found.     Picard  therefore  measured  with  a  precision  till  then  un- 

•  Cleomed,  Meteor.  I. 

t  Fernel,  about  the  year  1530,  divined  with  sufficient  exactness,  by  a  very  imperfect  method, 
the  value  of  a  de  gree  between  Paris  and  Amiens,  which  he  computed  to  be  57070  toises.  This 
wonderful  coincidence  has  not  yet  been  explained 

*  Picard,  Mesure  de  la  Terre,  161. 
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known,  a  distance  of  5663  toises,  or  6035  fathoms,  on  the  road  of  Villejuif,  at  Fer- 
ney.  With  this  base,  represented  by  AB,  in  the  triangle  ABC,  he  calculated  the 
side  AC;  and  with  this  he  found  CD,  in  the  triangle  ACD;*  and  thus  he  proceeded 
from  triangle  to  triangle,  as  far  as  Sourdon.  Here  again  was  measured  a  right  line 
US,  as  a  base  of  verification.  The  line  LM,  IN,  IG,  verified  by  means  of  this  base, 
gave  only  a  difference  of  one  or  .two  toises  from  the  first  measure.  New  triangles 
were  afterwards  carried  on,  as  far  as  the  Cathedral  of  Amiens,  where  the  operation 
ended. 

It  was  then  necessary  to  find  the  length  of  the  line  which  joins  those  points,  and 
its  position  with  respect  to  the  meridian  of  Paris,  in  order  to  ascertain  the  distance 
in  the  direction  of  this  meridian;  and  also  to  determine  accurately  the  amplitude  of 
the  arc  measured  on  this  circle,  that  is,  how  many  degrees  and  parts  of  a  degree  it 
contained,  in  order  to  deduce  its  ratio  to  the  whole  circumference. 

In  this  second  part  of  his  operation,  which  depended  on  the  observa-     Astronomical 
tion  of  the  stars,  he  attached  himself  to  that  which  is  placed  in  the  knee     operations, 
of  the  constellation  of  Cassiopea.     He  preferred  this  star,  because,  not  being  fat 
distant  from  the  zenith,  it  was  less  affected  by  refraction,  which  in  his  time  was  at- 
tended with  much  doubt.     By  this  means  he  found  that  the  difference  of  latitude  be- 
tween Malvoisine  and  Sourdon,  near  Amiens,  was  1°  11'  57";  that  it  corresponded 
in  the  direction  of  the  meridian,  to  a  distance  of  58,430  toises,  or  62,272  fathoms ; 
and  hence  he  concluded  the  length  of  the  degree  to  be  57,064  toises,  or  60,816  fa- 
thoms. 

He  found  also,  between  the  cathedral  of  Amiens  and  Malvoisine,  a  difference  in 
latitude  of  1°  22'  55",  and  a  distance  of  78,850  toises,  or  85,034  fathoms,  which 
gave  for  the  degree  57,057  toises,  or  60,808  fathoms;  he  chose  the  mean  of  both 
these  results — 57,060  toises,  or  60,812  fathoms. 

The  circumference  of  the  earth,  like  every  other  circle,  is  divided  into  I  Dimensions  of 
360  degrees;   and  by  dividing  a  degree  into  twenty  parts,  called  sea  \  the eanh- 
leagues,  each  of  which  is  equal  to  2864  toises,  or  3052  fathoms,  it  will  be  found  that 
the  circumference  contains  7200  of  those  leagues. 

Its  diameter,  deduced  from  the  circumference,  is  2292  sea  leagues,  and  its  radius, 
or  a  right  line  drawn  from  the  centre  to  the  surface  is  1 146.  Multiplying  the  circum- 
ference by  the  diameter,  we  find  that  the  surface  contains  16,502,400  square  leagues. 


Experiment  of 
the  pendulum. 


The  accuracy  of  Picard's  operation,  seemed  to  remove  all  doubt  re- 
specting the  dimensions  of  the  earth,  when  the  important  experiments  t 
made  by  M.  Richer  at  Cayenne  in  1672,  showed  that  the  figure  of  the  earth  was  not 
perfectly  spherical,  and  that  consequently  the  degrees  were  not  equal.  His  pendu^ 
lum  clock,  regulated  at  Paris  by  the  mean  motion  of  the  sun,  after  being  transported 
to  the  island  of  Cayenne,  which  is  only  about  5  degrees  from  the  equator,  was  found 
to  lose  every  day  2  minutes,  28  seconds.  The  length  of  a  pendulum,  which  at  Ca- 
yenne beat  seconds  exactly,  being  marked  upon  an  iron  bar,  v/hich  was  brought  to 
France,  it  was  observed  that  the  pendulum  of  Cayenne  was  1  £  line  shorter  than  that 
of  Paris,  which  measured  3f.  8|lin.  or,  more  exactly,  440,57  lines,|  or  39,156  Eng- 
lish inches. 

This  experiment  proved  that  the  force  of  gravity  was  less  at  Cayenne  than  at  Pa- 
ris ;  for  when  the  pendulum  which  regulates  the  clock,  deviates  by  its  motion  from 
the  vertical  position,  the  force  which  attracts  it  thither  is  gravity;  and  the  interval  of 
time  it  takes  to  return  to  that  situation,  is  so  much  shorter,  if  the  power  of  gravity 
augments,  and  so  much  longer  if  it  diminishes.  The  index  cannot  point  to  a  second, 
till  after  the  pendulum  has  completed  an  oscillation,  or  after  one  fall  in  the  vertical. 
Thus,  if  during  a  revolution  of  the  stars,  the  index  does  not  mark  a  sufficient  number 
of  seconds,  the  pendulum  employs  more  time  to  regain  its  vertical  situation  and  gra- 
vity, the  power  which  impells  it,  is  diminished. 

*  Short  example  of  the  calculation :— In  the  first  triangles  it  was  found  by  observation  that 
CAB=54°,  4',  35",  ABC=95°,  6',  55",  ACB=3°,  48',  30".  By  measurement,  AB  was  found 
to  contain  5663  toises;  therefore,  by  the  rule  of  proportion,  we  find  AC =10,012  toises,  5  feet, 
and  so  on. 

f  A  line  is  the  twelfth  part  of  a  French  inch, 


Newton'i 
theory. 
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This  experiment,  the  importance  of  which  was  foreseen  by  the  Academy  of  Sci- 
ences,* perfectly  coincided  with  the  reasoning  of  mathematicians,  who  began  to  con- 
sider the  earth  as  depressed  towards  the  poles ;  and  the  cause  of  the  augmentation 
of  gravity,  or  the  attracting  force,  was  explained  by  the  depression  of  the  surface, 

i  therefore  approaches  nearer  to  the  centre. 

Huyghem's  I  Huygens,  a  Dutch  mathematician,  had  the  glory  of  divining  that  truth, 
theory.  j  even  before  the  experiment  of  the  pendulum  was  known.  Considering 
that  bodies  which  revolve  round  a  centre,  or  an  axis,  acquire  a  centrifugal  force, 
which  tends  constantly  to  make  them  fly  off  from  this  centre  or  axis,  as  we  observe 
in  a  stone  whirled  about  in  a  sling,  he  concluded,  that  the  fluid  diffused  over  a  con- 
siderable part  of  the  surface  of  the  earth,  could  not  assume  a  form  perfectly  spheri- 
cal, as  it  must  be  affected  at  the  same  time  by  the  force  of  gravity  impelling  it  to- 
wards the  centre.  He  supposed,  therefore,  that  the  earth  must  be  depressed  towards 
the  poles,  and  that  the  axis  of  rotation  was  shorter  than  the  equatorial  diameters, 
by  -j^,  which  is  equal  to  about  four  sea  leagues.  This  consequence,  deduced  from 
the  centrifugal  force  by  Huyghens,  may  be  made  sensible  to  the  eye,  by  turning  ra- 
pidly a  wet  bladder  round  an  axis,  which  then  assumes  the  form  of  a  spheroid  flat- 
tened towards  the  extremities,  contiguous  to  the  axis. 

The  immortal  Newton,  who,  by  profound  reflection  on  the  laws  of  the 
planetary  motions  ascertained  by  Kepler,  discovered  the  principle  of  uni- 
versal gravitation,  no  longer  considered  gravity  at  the  surface  of  the  earth  as  a  con- 
stant force,  every  where  directed  towards  the  centre  of  our  globe,  but  as  the  result 
of  the  mutual  attractions  of  all  the  particles  of  the  earth  to  each  other;  he  found 
that  this  force  varied  a  little  in  intensity  and  direction,  from  the  earth  not  being 
perfectly  spherical.  If  the  figure  of  the  earth  depended  upon  gravity,  gravity  would 
regulate  itself  according  to  the  figure  which  the  earth  had ;  this  accelerating  force, 
as  to  terrestrial  bodies,  ought  to  be  perpendicular  to  the  surface,  and  proportional  to 
the  distance ;  the  earth  having  once  assumed  the  oblate  figure,  this  figure  alone  in- 
dependently of  the  centrifugal  force,  ought  to  render  gravity  weaker  under  the  equa- 
tor than  under  the  poles.  Newton,  calculating  on  this  principle,  and  supposing 
the  earth  homogeneous  in  all  its  parts,  found,  for  the  quantity  of  depression,  Tj^,  or 
10  sea  leagues.  I 

*"  XErin"  I  Those  conclusions,  differing  as  to  the  quantity  of  the  result,  but  agree- 
ciaria»t,&c. '  |  ing  with  respect  to  the  alteration  which  the  figure  of  the  earth  ought  to 
undergo  in  consequence  of  the  centrifugal  force,  have  been  developed  by  the  most 
delicate  and  profound  calculations.  Of  these  we  can  only  here  point  out  the  results.  J 
It  has  been  demonstrated,  that  the  earth  could  not  be  a  homogeneous  mass,  but  that 
its  density  ought  to  increase  in  descending  to  the  centre ;  and  that,  in  all  cases,  an 
elliptical  figure  satisfies  the  laws  of  the  equilibrium  of  fluids. 

At  the  same  time,  the  theory  of  the  diminution  of  gravity  towards  the  equator, 
was  confirmed  by  a  great  number  of  observations  on  the  pendulum,  from  Lapland 
to  the  Cape  of  Good  Hope;§  and  from  their  general  agreement  it  has  been  con- 
cluded, that  the  depression  of  the  globe  is  equal  to  the  332d  or  336th  part  of  its 
axis*  || 

The  theory  of  the  depression  of  the  earth  might  also  be  verified  by 
measures  taken  on  the  terrestrial  globe ;  for  it  results  from  this  theory, 
that  the  degrees  of  latitude  cannot  be  equal  throughout  the  whole  ex- 
tent of  the  meridian,  but  that  they  ought  to  be  augmented,  in  the  flattened  part  of 
the  meridian,  that  is,  towards  the  poles,  and  diminished  in  the  convex  part  of  the 
same  meridian,  or  near  the  equator.  Those  consequences,  which  flow  from  the 
fundamental  notions  of  elementary  geometry,  were  however  for  some  time  mistaken 

•  Lalande,  Abr^g€  d' Astronomic,  art  742  and  805. 

^  Newton  Principia,  b.  iii.  prop.  19. 

i  Clairaut,  Theorie  de  la  Figure  de  la  Terre.  Maclaurin,  Memoir  on  the  Flux  and  Reflux 
of  the  Sea.  D'Alembert,  Recherches  sur  le  Systdme  du  Monde,  &c. 

§  Dubourguet,  Trait£  de  Navigation,  note  i.  page  290,  291.  Histoire  de  1'Acad.  des  Sci- 
ences, passim. 

II  Laplace,  Systems  du  Monde,  p,  250.    Svan^erg,  Exposition  de  la  M^sure  d'un  Degre". 
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by  men  of  very  great  merit,  such  as  Cassini,  and  d'Anville.     It  may  not  therefore 
be  improper  to  insist  a  little  on  the  demonstration. 

A  degree  of  the  meridian  is  the  portion  Aa,  Fig.  14,  of  that  curve, .when  the  radii 
CA,  Ca,  which  intercept  that  part  of  the  arc,  form  an  angle  ACa,  equal  to  the  360th 
of  the  circle.  In  consequence  of  this  definition,  it  is  easy  to  perceive  that  the  radii 
CA,  C  a  perpendicular  to  the  tangents,  will  meet  at  the  same  distance  in  the  curve 
only  when  this  curve  is  a  circle ;  that  to  the  same  arc  will  correspond  the  same  an- 
gle, and  that  in  this  case  the  degrees  throughout  the  whole  extent  of  the  curve  will 
be  of  the  same  length.  But  this  does  not  apply  to  curves  whose  curvature  is  not 
uniform.  In  the  ellipse,  for  example,  if  we  take  two  arcs  of  the  same  length,  as 
Mm,  and  N»,  Fig.  15,  one  in  the  most  concave  part,  and  the  other  in  the  flattest 
part  of  the  figure,  the  perpendicular  Me,  mo,  drawn  to  the  extremities  of  the  former 
arc,  will  meet  nearer  in  this  arc,  than  the  perpendiculars  NC,  we  drawn  to  the  extre- 
mities of  the  other  arc.  The  angle  New  is  therefore  visibly  less  than  the  angle  MCm, 
and  consequently  if  the  latter  be  equal  to  one  degree,  the  arc  Nn,  equal  in  length 
to  Mm,  does  not  correspond  to  a  degree.  To  obtain  this  angle  in  the  part  NP  of 
the  curve,  it  is  necessary  to  take  in  a  space  greater  than  Mm.  Therefore  the  terres- 
trial degrees  must  be  greater  in  the  flat  part  of  the  globe,  if  we  would  have  them  cor- 
respond to  the  celestial  degrees  which  are  all  equal,  not  being  real  arcs,  but  only  an- 
gular distances. 

We  may  also  reason  in  the  following  manner: — The  point  where  two  verticals 
meet,  is  the  centre  of  the  terrestrial  arc  contained  between  them ;  if  this  arc  were  a 
right  line,  the  verticals  would  be  parallel,  or  would  meet  only  at  an  infinite  distance. 
The  greater  the  curvature  of  the  arc,  the  more  the  verticals  converge,  therefore  they 
meet  at  a  less  distance.  Thus  the  part  of  an  ellipse  near  its  great  arc  being  the  most 
curved,  the  verticals  which  are  perpendicular  to  it,  will  meet  at  a  smaller  distance.  The 
radius  of  the  arc  intercepted  between  them  will  be  shorter,  and  consequently,  the 
absolute  length  of  the  arc  itself  will  be  less.  On  the  contrary,  near  the  small  arc$ 
the  verticals  meet  at  a  greater  distance,  showing  that  the  radius  of  the  intercepted 
arc,  and  the  arc  itself,  are  longer. 

By  not  tracing  those  notions  to  their  source,  the  contrary  was  con-  [  para]0ff-ism  on 
eluded  at  the  commencement  of  the  last  century,  because  it  was  sup-  |  &**  subject. 
posed  that  the  degrees  were  determined  by  the  angles  M  om,  N  om,  formed  by  the 
lines  drawn  to  the  centre  of  the  ellipse  EPQp;  but  this  hypothesis  was  not  con- 
formable to  the  principles  of  the  operation,  for  the  lines  OM  and  0  m,  ON  and  0  TO, 
not  being  perpendicular  to  the  curve,  differ  entirely,  both  in  magnitude  and  direction, 
from  the  verticals  to  which  are  referred  the  points  of  the  celestial  arc. 

The  measures  of  Cassini  having  seemed  at  first  to  indicate  a  diminution  of  the 
degrees  from  south  to  north,  several  learned  Frenchmen  maintained,  by  means  of 
the  paralogism  above  cited,  that  this  diminution  was  a  proof  of  the  depression  at 
the  poles ;  the  mathematicians  demonstrated  that  it  was  rather  a  proof  of  the  con- 
trary. The  error  of  the  principle  was  at  length  discovered,  and  it  has  not  been 
since  revived  but  by  entire  strangers  to  geometry.*  But  Cassini  and  D'Anville,  in 
deducing  from  the  pretended  diminution  of  the  degrees  towards  the  north,  the  natu- 
ral conclusion,  affirmed  that  the  earth  swelled  out  in  its  polar  direction ;  or,  in  other 
words,  that  the  terrestrial  ellipsoid  performed  its  revolution  round  its  major  axis ; 
which  was  contrary  to  the  theory  of  gravity  and  the  equilibrium  of  fluids. 

In  France,  the  notion  prevailed  for  forty  years,  that  the  earth  is  a 
spheroid  protracted  towards  the  poles. f  At  length,  the  Academy  of 
Sciences  resolved  to  ascertain  the  truth  of  the  theoretical  conclusions  on 
the  subject,  and  selected  from  their  own  body  two  companies  of  mathematicians, 
who  were  dispatched,  the  one  in  1736  to  Peru,  and  the  other  in  1737  to  the  polar 
circle,  to  measure  a  degree  of  the  meridian  in  the  regions  bordering  on  the  equator 
and  the  pole.  The  results  obtained  by  these  companies,  compared  with  each  other, 
and  with  the  degree  measured  in  France  by  Picard,  though  they  did  not  entirely  agree 

*  Bernardin  de  St.  Pierre,  Etudes  de  la  Nature,  &c» 
f  Bossut,  Hist,  des  Math£matiques,  p,  273, 
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with  respect  to  the  quantity  of  the  depression  of  the  earth  at  the  poles,  yet  they  com- 
pletely dissipated  all  doubts  of  the  fact.*  The  degree  measured  at  the  polar  circle 
exceeded  that  of  the  equator  by  669  toises,  or  703  fathoms;  and  the  French  degree, 
though  smaller  than  that  of  the  polar  circle,  still  surpassed  that  of  the  equator  by  30t 
toises,  or  327  fathoms. 

The  Cassinis  themselves,  after  having  verified  their  measures,  had  the  candour  to 
avow  that  they  had  fallen  into  some  slight  errors,  and  that  the  degrees  measured  by 
them  in  France  concurred  to  prove  the  depression  of  the  globe  towards  the  poles.| 
Different  I  It  was  not  enough  that  the  science  of  mathematicians  had  described, 
surel""*  I  in  a  general  way,  the  figure  of  our  globe,  they  further  endeavoured  to 
discover  the  exact  quantity  of  that  depression,  the  existence  of  which  had  been  proved 
by  so  many  experiments.  But,  in  this  investigation,  the  accumulation  of  the  mate- 
rials only  increased  the  difficulty  of  the  question.  The  degrees  successively  mea- 
sured in  different  parts  of  the  world  gave  very  different  quantities  for  the  depression. 
This  was  demonstrated  with  great  perspicuity  by  an  Italian  mathematician,  by  com- 
paring the  twelve  best  measures  known  for  half  a  century  back.  J  We  shall  first 
give  the  results  of  those  measures,  with  the  names  of  the  astronomers  to  whom  we 
are  indebted  for  them : 


Latitude  whence 
Names  of  the  Countries.       the  measurement 
commenced. 

Value  of  the  de- 
gree measured. 

Names  of  the  Observers. 

Peru 

Qd    Qm 

56,753  tois. 

Bouguer,  La  Condamine,  8tc. 

Cape  of  Good  Hope 

S3  18 

57,l'J7 

Lacaille. 

Pennsylvania 

39  12 

'    56,888 

Mason  and  Dixon. 

Ecclesiastical  State      . 

43     1 

56,979 

Boscovlch  and  Maire* 

France 

43  31 

57,048 

Cassini  and  Lacaille. 

Piedmont    .        .        • 

44  44 

57,137 

Beccaria. 

France     .        •        . 

45  45 

57,050 

Cassini  and  Lacaille. 

Hungary     .        .        * 

45  57 

56,881 

Liesganig. 

Austria    .        .        . 

48  43 

57,086 

Idem. 

France         .        .        , 

49  23 

57,074 

Picard  and  Cassini. 

Holland    . 

52    4 

57,145 

De  Thury  and  G.  Cassini. 

Lapland       . 

66  20 

57,405 

Maupertuis.  &c. 

JVo/e. 

One  toise 

is  equal  to  1.06575  English  fathoms. 

These  mea- 
sures com  par. 
ed  by  Frisi. 


Frisi  endeavoured  to  calculate  a  regular  curve  according  to  Newton's  theory-, 
which  might  correspond  to  those  twelve  degrees,  but  he  found  them  either  too  great 
or  too  small  ;  the  errors  which  should  be  supposed  in  the  measurement  in  order  to 
reduce  them  to  a  regular  ellipse,  whose  minor  axis  would  be  to  the  major  in  the  ratio 
of  230  to  231,  amounted  to  more  than  100  toises,  or  106$  fathoms  the  degree,  and 
for  the  degree  of  Hungary  to  more  than  200  toises,  or  213  fathoms. 

Frisi  also  endeavoured  to  find,  by  binary  and  decimal  combinations,  a 
mean  term  between  the  different  depressions  pointed  out  by  the  measures  ; 
but  as  a  severe  criticism  of  the  accuracy  of  each  measure  did  not  precede 
his  combinations,  we  shall  not  here  cite  any  of  the  results  ;  we  shall  only  observe 
that,  by  choosing,  among  his  binary  combinations,  the  six  in  which  we  can  have  con- 
fidence, we  find  for  the  mean  term  a  depression  almost  identical  with  that  furnished 
by  the  observations  of  the  pendulum  and  the  late  French  measures.  Here  is  the 
comparison: 

The  difference  of  the  axes,  or  the  absolute  value  of  the  depression,  being  taken  for 
unity,  the  first  degree  combined  with  the  third,  gives  for  the  major  axis  of  the  earth 
505  similar  parts  ;  with  the  fourth,  353;  with  the  seventh,  292,3;  with  the  ninth, 
290,4;  with  the  tenth,  307,4;  and  with  the  eleventh,  270.  Therefore  the  mean 
term  of  the  depression  is  equal  to  7^ff. 
Brron  in  those  I  ^ne  acknowledged  impossibility  of  finding  one  regular  curve  which 


would  correspond  with  the  different  degrees  measured,  produced  differ- 

•  Bouguer,  Figure  de  la  Terre.     Maupertuis,  Elemens  de  Geographic,  &c. 
f  Cassini  et  de  Thury,  Meridienne  de  1'Observatoire  royale  verifie,  1744. 

*  Pauli  Frisi,  Cosmograpiu'a,  tom,  ii.    Chap,  de  Figura  Planet,  comp,  id.  opera  omnia,  t.  in. 
p.  123,  599, 
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eiit  opinions  among  philosophers.  The  operation  of  M.  Maupertuis  in  Lapland  was 
-.first  condemned  as  uncertain,  either  on  account  of  the  negligence  with  which  it  was 
conducted,  or  because  the  arc  measured  was  not  of  sufficient  extent,  or,  lastly,  on 
account  of  the  doubts  which  this  mathematician  himself  had  entertained  with  respect 
to  the  result  of  his  measurement.*  The  same  judgment  should  be  passed  on  the 
measure  of  Father  Liesganig,  executed  with  very  inaccurate  instruments,  and  where- 
in it  is  now  demonstrated")"  that  there  is  a  confusion  of  two  stars  nine  degrees  distant 
from  each  other,  and  other  constant  errors  from  10  to  12  seconds,  which  correspond 
to  150  toises,  or  160  fathoms;  consequently  this  measurement  does  not  deserve  to 
be  taken  into  consideration.  Not  being  aware  of  this  error  in  the  operation  of  Lies- 
ganig, some  very  excellent  mathematicians  have  given  themselves  the  useless  trouble 
of  attempting  to  reconcile  the  irregularity  of  the  degrees  of  Austria  aad  Hungary  with 
the  general  theory.  J 

The  measures  which  might  be  safely  relied  on,  took  in  but  a  small  portion  of  the 
globe.  Neither  Frisi  nor  the  other  philosophers  who  have  written  on  this  subject, 
were  acquainted  with  the  degree  measured  in  the  year  1702,  in  China,  in  the  40th 
degree  of  latitude,  by  the  Jesuit  Thomas,  the  value  of  which  degree  was  found  to  be 
56,987.899  toises,  or  60735  fathoms  of  six  feet  each;  which,  by  supposing  a  de- 
pression of  -5-5-3:,  would  differ  only  23,983  toises,  or  26  fathoms,  in  excess  from  the 
value  presumed.  But  this  measurement  being  susceptible  of  several  interpretations, 
there  can  be  no  great  harm  in  rieglecting  it.§ 

Some  persons  have  been  tempted  to  doubt  of  the  possibility  of  mea-  Errors  caused 
suring  a  degree  of  the  meridian  with  perfect  accuracy.  The  errors  in-  *y  attraction. 
separable  from  the  nature  of  the  instruments  then  employed,  might  amount  to  3  or  4 
seconds  for  the  celestial  arc,  or  60  toises  for  the  terrestrial  degree.  j|  The  attraction 
of  mountains,  which  deranged  the  plumb  line  by  which  the  vertical  is  determined,  ex- 
cited the  most  restless  doubts.  This  effect  of  gravitation,  a  striking  proof  of  New- 
ton's general  theory,  might  affect  measurements  in  other  respects  executed  with  the 
greatest  care,  since  a  deviation  of  the  vertical  line,  of  15  seconds  only,  at  both  ex- 
tremities of  the  arc  measured,  would  cause  an  error  of  500  toises,  or  533  fathoms, 
which  quantity  is  greater  than  the  presumed  difference  of  the  two  extreme  degrees 
under  the  equator  and  the  pole.  But  Newton  had  estimated  this  attraction  at  two 
minutes,  for  a  mountain  three  English  miles  in  height  and  six  broad.  This  estimate, 
it  is  true,  has  appeared  excessive.  By  the  observations  which  Bouguer  and  La 
Condamine  carefully  made  in  1737,  in  Peru,  near  the  mountain  of  Chimborazo,  the 
plumb-line  deviated  7T%  seconds  in  consequence  of  the  attractive  force  of  that  moun- 
tain, which,  according  to  Newton's  theory,  should  have  produced  an  effect  13  times 
greater ;  but  the  nature  of  the  volcanic  rocks  of  that  mountain  renders  the  experiment 
dubious.  IT  Similar  effects  have  been  observed  in  the  Pyrenees,  the  Alps,  the  Ap- 
pennine  mountains,  and  in  Scotland,  where  Maskelyne  repeated  those  observations 
with  the  utmost  precision,  and  obtained  a  result  which  approaches  nearer  to  New- 
ton's theory.**  It  is  very  possible  that  this  attraction  may  have  affected  the  measures 
taken  by  Lacaille,  since  that  astronomer  performed  no  experiment  to  determine  the 
effect  of  the  mountains  of  the  southern  part  of  Africa,  on  the  plumb-line  of  the  in- 
strument which  he  made  use  of. 


Opinion  con- 
cerning the  ir« 
regularity  of 
the  meridians. 


At  length,  a  simple  and  decisive  idea  presented  itself  to  the  mind  of 
some  superior  geniuses,  who  were  fatigued  with  the  interminable  dispute 
of  the  earth's  depression.    It  was  supposed  that  the  curvature  of  the  ter- 
restrial spheroid  might  be  subject  to  some  slight  irregularities.     Why  should  nature, 
which  is  not  fond  of  geometrical  figures,  have  made  the  earth  a  perfect  and  regular 

*  He  makes  the  degree  in  his  Figure  of  the  Earth,  57,405,  and  in  the  Elements  of  Geogra- 
phy, 57,438. 

f  Zach.  Astron.  Correspond,  viii.  507.  et  seg. 

*  Dubourguet,  Traitc  de  Navig.  p.  283,  308,  &c. 

§  Hallerstein,  Obser.  Astr.  Pekini  Sinarum  factar,  p.  366.   Vindob.  1768.    Comp.  Zach.  Ast. 
Corresp.  i.  248,251,  589,  594. 

II  D'Alembert,  Encyclopedic,  Fit*,  de  la  Terre.   Bouguer,  Fig.  de  la  Terre,  Sect.  1.  §  4.  &c. 
If  Bouguer,  Fig.  de  la  Terre.  »*  Philosophical  Transactions,  1775,  p.  500. 
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ellipsoid?  Buffon  was  one  of  the  first  who  proposed  this  opinion;*  Condamine 
seems  to  have  favoured  it;|  and  Maupertuis,  who  at  first  had  loudly  rejected  it,  at  last 
only  doubted  of  it:{  Lacaille,  whose  measures  did  not  agree  with  any  other,  naturally 
inclined  to  an  explication  which  justified  his  operations.  However,  natural  philoso- 
phers in  general  still  objected  to  this  opinion,  which  was  feebly  supported  by  those 
who  had  advanced  it. 

M.  KiiigeFs  I  ^  more  serious  attempt  to  maintain  the  regular  ellipsoid,  was  made  by 
hypothesis.  |  M.  Kliigel,  a  German  mathematician.  To  demonstrate  that  all  the  de- 
grees accurately  measured,  even  that  of  Lacaille,  might  be  applied  to  a  regular  el- 
lipse, he  supposed  a  small  difference  existed  between  the  minor  primitive  axis  of  the 
terrestrial  ellipsoid,  Pp  Fig.  16,  and  the  actual  avis  of  rotation,  Ilsr;  whence  would 
fesult  for  example,  that  the  Cape  of  Good  Hope,  might  have  been  originally  nearer 
to  the  south  pole,  or,  more  accurately  speaking,  that  the  southern  extremity  of  the 
axis  of  rotation  has  changed  its  position  with  respect  to  the  equator  Eq.  Therefore 
the  southern  degree  a  b,  although  more  distant  from  the  pole  of  rotation  «•  than  the 
northern  degree  from  the  pole  n,  might  nevertheless  be  in  the  same  situation  with 
respect  to  the  true  minor  axis  of  the  ellipsoid  Pp;  and  would  consequently  have  the 
same  absolute  value,  notwithstanding  the  difference  of  latitude.  §  It  is  obvious  what 
revolutions  would  take  place  on  the  earth,  if  this  hypothesis  had  any  foundation.  It 
is  evident  that  the  major  axis  of  the  globe  would  no  more  coincide  with  the  plane  of 
the  equator;  and  is  it  possible,  according  to  the  laws  of  hydrostatics,  that  the  terres- 
trial ellipsoid  could  perform  its  revolution  round  any  other  axis  than  its  real  minor 
axis?  But,  whatever  objections  may  be  made  to  M.  Kliigel,  his  hypothesis  appears 
so  ingenious,  and  would  be  so  fruitful  in  interesting  results  for  physical  geography, 
that  we  thought  proper  to  give  an  idea  of  it  here. 

Such  were  the  doubts  of  astronomers  and  mathematicians  respecting  the  figure  of 
the  earth,  when  a  political  project  afforded  an  opportunity  for  undertaking  a  new  mea- 
sure of  the  arc  of  the  meridian,  which,  passing  through  the  capital,  traverses  France. 
Measurement  I  ^ne  National  Convention  ordered  that  a  uniform  and  permanent  system 
Ddambed  by   '  °^  we^SQts  an(^  m6asures  should  be  established.     The  philosophers  pro- 
"MediT&ot,     posed  to  found  the  basis  of  this  system  upon  nature,  and  to  take  as  the 
I  primitive  unity  of  measure,  or  metre,  the  ten  millionth  part  of  a  quadrant 
of  the  terrestrial  meridian,  that  is,  the  space  between  the  equator  and  the  pole.     It 
was  said  that  a  metrology  founded  on  such  a  basis  would  belong  to  every  age  and 
nation.    But  how  were  they  to  find  precisely  the  length  of  the  fourth  part  of  the  me- 
ridian? They  could  not  deduce  it  from  the  ancient  measures,  for  these  contradicted 
each  other;  it  was  therefore  determined  that  the  new  metrological  system  should  be 
rendered  more  authentic  by  founding  upon  new  operations,  conducted  with  a  preci- 
sion till  then  unknown,  and  directed  by  the  most  able  astronomers.     Delambre  and 
Mechain  were  appointed  to  measure  the  arc  of  the  meridian  intercepted  between  the 
parallels  of  Barcelona  and  Dunkirk.    These  two  celebrated  geometricians  measured 
the  angles  of  90  triangles  with  the  new  repeating  circles  which  Borda  had  construct- 
ed; they  observed  with  these  instruments,  5  latitudes  at  Dunkirk,  Paris,  Evaux, 
Carcassonne,  and  Barcelona.    The  two  bases  near  Melun  and  Perpignan  were  mea- 
sured with  platina  and  copper  rules,  and  were  found  to  agree,  to  a  few  inches,  with 
the  measures  calculated.  Minute  attention  prevented  or  rectified  the  smallest  errors. 
The  most  eminent  of  the  French  mathematicians,  together  with  a  number  of  others 
sent  from  different  countries,  verified  and  sanctioned  all  the  calculations.  No  farther 
doubt,  therefore,  can  be  entertained  respecting  the  results  of  this  vast  enterprise, 
which  commenced  in  1792,  and  terminated,  as  to  the  measurement,  in  1798. 
Results.         |      It  has  been  proved,  that  the  degrees  of  the  meridian  diminish  to- 
wards the  south,  and  increase  towards  the  north.     But  this  augmentation  of  the 
terrestrial  degrees  does  not  follow  a  regular  and  constant  progression.   Therefore  no 
meridian  whatever  can  be  a  regular  ellipse.     It  is  probable,  that  the  earth  itself  is 

*  Nat.  Hist.  torn.  i.  p.  165.  f  Rapport  sur  les  M^sures  du  Peroti,  p.  262. 

*  Lettres  Physiques. 

§  Kliigel,  Dimensions  de  la  Terre,  &c.  in  tbe  Astronomical  Collections  of  Berlin,' iii.  164, 169. 
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not  a  solid  of  revolution,  .that  is,  circumscribed  by  the  revolution  of  an  individual 
ellipse  round  its  centre.  However,  these  irregularities  which  appear  extremely 
small  in  comparison  with  the  mass  of  the  earth,  may,  without  inconvenience,  be 
overlooked. 

The  meridian  of  France,  which  Messrs.  Biot  and  Arago  have  lately  I 
prolonged,  by  a  very  tedious  operation,  as  far  as  the  Isles  of  Ivica  and  j 
Fromentera,*  gives,  if  we  consider  it  apart,|  for  the  quantity  of  the  depression 
and,  by  comparing  it  with  the  degree  of  Peru,  it  would  give  y-f  T 

This  latter  result,  adopted  by  the  commission  of  weights  and  mea-  I  Accords  with 
sures,  coincides  with  what  was  found  by  observing  the  pendulum.  It  |  Phenonitna- 
agrees  also  with  several  celestial  phenomena,  the  cause  whereof  is  the  non-spheri- 
city of  the  earth ;  for  this « planet  being  swelled  towards  the  equator,  the  attraction 
of  the  sun  and  moon  is  there  more  powerful  than  towards  the  poles ;  and,  as  the 
plane  of  the  equator  is  inclined  to  the  ecliptic  and  lunar  orbit,  this  additional  attrac- 
tion communicates  to  the  axis  a  progressive  motion,  which  causes  the  equinoctial 
points  to  retrograde,  and  an  alternate  motion,  by  which  it  oscillates  around  the  posi- 
tion it  would  have  by  virtue  of  the  first  motion.  The  latter  is  called  the  precession 
of  the  equinoxes,  and  the  former  the  nutation.  M.  Burg,  a  celebrated  German  as- 
tronomer, having  calculated,  at  the  request  of  M.  de  Laplace,J  the  causes  of  those 
perturbations,  and  the  influence  of  the  earth's  depression,  found  the  latter  to  be 

The  degree  measured  at  the  polar  circle  by  the  French  academicians 
in  1737,  was  that  which  differed  the  most  from  the  general  result  deduced 
from  all  the  other  data.  We  have  already  mentioned,  that  considerable 
errors  were  suspected  in  the  operation,  and  this  has  been  since  demonstrated.  M . 
Melanderhielm,  a  learned  Swedish  astronomer,  undertook  to  get  a  new  degree  mea- 
sured by  M.  Svanberg,  one  of  his  pupils,  and  for  that  purpose  the  repeating  circle 
was  employed,  and  all  the  delicate  methods  of  modern  geodesia.  The  French  aca- 
demicians had  measured  only  an  arc  of  57',  but  1$.  Svanberg  extended  the  operation 
to  1°  37'.  By  the  definitive  result  of  this  measure, §  a  degree  of  the  meridian  is 
found  to  be  57,209  toises,  or  60,970  fathoms,  in  latitude  66°  20',  or  196  toises, 
shorter  than  that  which  was  measured  in  1737.  This,  compared  with  the  French 
degree,  gives  for  the  depression  T£T,  and  with  that  of  Peru  T4^.  We 

the-  French 
measure. 

.1      1/1110    IC^Llll, 

and  that  which  was  adopted  by  the  French  mathematicians.  || 

Observations  made  on  the  planets,  which  are  several  millions  of  leagues 
distant  from  us,  have  concurred  to  establish  our  ideas  respecting  the  ob- 
late figure  of  the  terrestrial  spheroid.  The  alteration  of  the  spherical  figure,  result- 
ing from  the  rotation  of  a  celestial  body  on  its  own  axisj  appears  also  in  the  planet 
Jupiter,  where  it  is  so  sensible  that  the  difference  of  both  diameters  of  the  disc  may 
be  discerned  by  means  of  a  telescope.  This  difference  is  almost  T^th ;  and  when  we 
compare  the  exact  measure  of  this  depression,  the  dimensions  of  Jupiter,  and  the 
time  of  his  rotation  with  those  of  the  earth, IT  we  find  for  this  latter  planet  a  flatness 
proportional  to  T|7 ;  which  still  coincides  With  the  grand  French  measure. 

*  Notice  of  the  operations  carried  on  in  Spain.     Mercury,  Jan.  7,  1810. 

f  Laplace,  Systeme  du  Monde,  p.  62,  $  Laplace,  Systeme  du  Monde,  p.  218. 

4  Svanberg,  Exposition  of  the  Operations  carried  on  in  Lapland.  Stockholm,  1805,  p.  164,92. 

!|  Since  the  publication  of  this  work,  the  King  of  Denmark,  full  of  zeal  for  the  progress  of 
the  Sciences,  has  ordered  an  arc  of  the  meridian  to  be  measured  which  passes  through  Jut- 
land, Fionia,  Holstein,  and  Lauenhourg,  and  which  contains  4  degrees  of  latitude.  This  mea- 
surement it  entrusted  to  one  of  the  ablest  modern  astronomers,  M.  Schumacher  of  Copenha- 
gen. At  the  same  time,  the  celebrated  M.  Gauss  of  Gottingen,  is  directed  to  measure  an  arc 
of  the  meridian  of  3  degrees  in  Hanover.  This  operation  will  likely  be  connected  with  that 
of  the  Danes. 

It  is  known  that,  since  the  publication  of  this  volume,  in  1812,  (second  edition,)  the  English 
and  French  mathematicians  have  connected  together  the  grand  and  magnificent  geodesial  ope- 
rations of  France  and  England. 

By  these  mea  uresv  the  curvature  of  the  earth  is  exactly  determined  from  the  Shetland  isl- 
ands to  the  island  of  Fromentera.  See  the  Notice  published  by  M.  Biot.— Author's  note. 

•J  Laplace,  Systerae  du  Monde,  253. 


may  also,  by  different  hypotheses,  combine  this  measure  with  a  depres- 
sion of  ---.     Thus  there  is  no  essential  difference  between  this  result 
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It  must  not  be  dissembled,  that  this  accorcl,  which  apparently  ought 
to  have  been  universal,  was  affected  by  some  new  doubts  suggested  by 
two  German  mathematicians,  by  reason  of  the  gcodesical  operations  of 
the  English.  The  two  measurements  in  the  East  Indies,  the  one  by  /furrow,  undrr 
the  tropic,  the  other  by  Lambton  at  12°  north  latitud^  have  furnished  results  which 
combine  tolerably  well  with  those  of  the  French  measures,  though  they  are  still 
more  favourable  to  Newton's  theory.*  But  the  measure  of  3  degrees  by  Major 
Mudgef  in  England,  gives,  according  to  the  German  mathematicians,  considered  by 
itself,  a  depression  under  the  equator  of  j\  th.  This  .singular  result  seems  to  prove 
decidedly,  that  the  spheroidal  figure  of  the  earth  is  subject  to  irregularities  which 
can  only  be  determined  by  multiplied  measurements.;]; 

Geographical  I  We  may  therefore  consider  the  quantity  of  the  earth's  depression  as 
conclusion*.  |  sufficiently  determined  for  geographical  purposes.  There  are  few  geo- 
graphers indeed,  who,  in  the  construction  of  maps  on  a  small  scale,  have  paid  atten- 
tion to  the  depression  or  ellipticity  of  the  earth.  Maupertuis,  Murdoch,  and  others, 
liave  indeed  calculated  tables,  which  give  the  increase  of  the  degrees  of  longitude 
on  an  elliptic  spheroid. §  The  geographer  Bonne  demonstrated  to  Rizzi  Zannoni,|| 
that  in  his  large  map  of  Europe,  he  ought  to  have  made  allowance  for  the  effect  of 
ellepticity,  which  was  then  presumed  to  be  j$-§.  But  the  measures  and  calculations 
have  now  changed  one  of  the  elements  of  this  question.  The  depression  of  the 
earth,  reduced  to  the  TTT^  °f  *ne  equatorial  diameter,  not  producing  between  this 
diameter  and  that  which  passes  through  the  poles  more  than  a  difference  of  about  7 
leagues,  would  give  for  a  spheroid,  the  major  axis  of  which  would  be  3  feet,  a  differ- 
ence of  only  l^r  line,  or  about  •£•  of  an  inch,  a  quantity  which  it  would  be  extremely 
difficult  to  observe  with  precision  in  the  construction  of  globes.  They  may  there- 
fore be  made  perfectly  spherical.  In  topography  and  special  hydrography  the  effect 
of  ellipticity  is  perceptible  not  only  in  the  degrees  of  latitude,  but  also  in  those  of 
longitude;  it  is  the  duty  of  a  careful  geographer  to  attend  to  it,  by  following  the  me- 
thods which  several  late  works  give  for  expressing  those  differences. If  The  tables 
annexed  to  this  volume  give  all  the  necessary  details  for  ascertaining  the  absolute 
value  of  each  degree  of  longitude  and  latitude,  as  also  for  the  comparison  of  the 
new  metrical  system  with  the  ancient  measures.  However,  we  cannot  terminate  this 
short  historical  account  of  the  investigations  relative  to  the  figure  of  the  globe,  with- 
out placing  before  the  reader  the  principal  results  of  the  great  French  measure. 

Basis  of  the  JVew  Metrology. 

In  Metres.  In  French  Feet. 

The  fourth  part  of  the  meridian            -.'.*.    10,000,000  30784440 

The  Decimal  degree    -    '•*  -v  •*  '!"  **.;**  V  '^      .     '  :'"      100,000  307844,4 

Myriametre --•  ?'.•**  •       10,000  30784,44 

•*  Kilometre 1,000  3078,444 

Hectometre ,  .        .        -                100  307,8444 

Decametre             10  30,78444 

Metre            '.                   1  3,078444 

wYeti?  Astronomical  Divisions. 

The  fourth  of  the  meridian 100° 

Degree V*  V-        -  100' 

Minute  or  prime     ---......  100" 

Second           -        .        -        j        .       .-. '     .  .    ..        .        .  100'" 

*  Zach.  Corresp.  xii.  488—493. 

t  Phil.  Trans.  1803,  part  ii.  p.  383.    Comp.  Lindenau  in  Zach.  Corresp.  xiv.  137,  et  seg. 

*  Laplace,  Mecan.  Celeste,  ii.  144.     Since  the  publication  of  this  work,  few  memoirs  have 
appeared  on  this  subject,  at  least  to  our  knowledge ;  but  tke  opinion,  supported  by  so  many 
physical  probabilities,  that  the  earth  is  composed  of  two  unequal  hemispheres,  seems  to  have 
been  rejected  by  Laplace.    Note  of  the  Author.— Much  light  will  be  thrown  on  this  subject  by 
the  labours  of  Mudge,  Colby,  Kater,  Macculloh,  &c:  who  have  been  employed  lately  in  extend- 
ing  the  British  arc  of  the  meridian  to  Shetland,  combining  it  with  the  French  arc,  and  deter- 
mining the  length  of  the  pendulum  at  different  points. 

§  Maupertuis,  Elem.  de  Geograph.    Comp,  Mem.  de  1'Acad.  des  Sciences,  1744,  p.  466. 

11  Refutation  of  a  work  of  M.  Uizzi  Zannoni,  entitled,  Dissertation  on  different  points  of  Geo 
graphy,  by  M.  Bonne,  a  rare  work,  communicated  by  M.  de  Lalande  to  M.  de  Zach.  Cor- 
resp. i.  186.  J  Puissant,  Traite  de  GeodeYie,  p.  125,  et  seg.  Dubourguet,  Trait£  de  Nav. 

•»  The  name  adopted  is  Kilometre;  but  it  is  a  barbarism :  the  proper  expression  is  Kiliometre. 


MATHEMATICAL  GEOGRAPHY. 

Compared  ivith  the  ancient  Astronomical  Measures. 

1  Centesimal  degree  equal  to---- 54° 

1  Minute 32"4 

1  Second 0"324 

Dimensions  of  the  Globe. 

In  Metres.  In  Toises. 

Kadius  of  the  equator  or  semi-major  axis  of  the  terrestrial  ellipsoid       6,375,750  3,271,226 

"Radius  of  the  semi-minor  axis 6,356,662  3,261,432 

Depression  at  the  poles,  or  excess  of  the  equatorial  above  the  polar  radius      19,088  9,794 

Kadius  of  the  earth  supposed  to  be  spherical           ....        6,366,206  3,266,329 

Circumference  of  the  ellipsoid  under  the  meridian  at  Paris    -        -      39,999,867  20,522,960 

Circumference  under  the  equator            -        -        -        -        -        -      40,059,948  20,553,717 

Note.  The  French  metre  is  39.371  English  inches;  the  toise,  according  to  General  JRoy,  is 
1.0657  English  fathoms. 

Principal  Degrees. 

In  Metres.  In  Toises. 

Ancient  degree  of  latitude  under  the  equator     -        -        -        -        -  110,614  56,753 

Ancien t  degree  of  latitude  at  45°  N.  latitude 111,117  57,011 

Ancient  degree  of  latitude  at  the  pole 111,612  57,264 

New  degree  of  latitude  under  the  equator            -        -     -  -        -        -  97,552  51,078 

New  degree  of  latitude  at  50°  N.  (new  meas.) 100,006  51,310 

New  degree  of  latitude  at  the  pole       -                 100,449  51,538 

On  a  Spheroid  with  a 
On  a  Sphere,     depresssion  of  y^  3 

New  degree  of  longitude  at  0°  of  latitude       I  •<*;.       -        -  100,000m          100,149m 

Id.  at  50°  N.  latitude  (new  div.)  -        r        -        -        -"  70,711  70,922 

Id.  at  99°  latitude         .....*.-  1,571  1,577 

The  minuteness  of  those  differences  by  which  our  terrestrial  ellipsoid  has  been 
proved  to  deviate  from  a  perfect  globe,  strikingly  exhibits  the  accuracy  and  nicety  of 
the  methods  employed  by  astronomers  and  mathematicians.  What  delicate  instru- 
ments must  have  been  used,  what  rigorous  calculations  made,  in  order  to  determine, 
within  a  few  toises  of  the  truth,  the  dimensions  of  this  vast  globe,  in  comparison  of 
which  our  body  is  but  an  atom !  Let  not  this  discovery,  at  least,  be  attributed  to  the 
ancients  !  If  some  learned  men  have  pretended  to  see  clearly,  in  some 
vague  phrases  of  the  ancients,  a  notion  of  the  polar  depression,*  there 
are  others  who  have  as  clearly  discovered  the  idea  of  an  equatorial  de- 
pression ;f  those  two  opposite  opinions,  therefore  destroy  each  other.  m 
The  notion  even  of  the  ellipticity  of  the  terrestrial  globe  could  not  arise  but  from  a 
clear  idea  of  universal  gravitation.  It  was  therefore  reserved  for  the  genius  of  mo- 
dern geometry  to  draw  the  human  mind  into  this  bold  and  subtle  research. 


Whether  the 
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Continuation  of  the  Theory  of  Geography.     Of  Terrestrial  Globes.     Of  their  Con- 
struction and  principal  Uses.% 

To  fix  well  in  the  mind  the  different  parts  of  knowledge  which  form  the  study  of 
geography,  it  is  necessary  to  have  before  our  eyes  an  image  of  the  earth  and  its 
parts,  on  a  small  scale.  The  most  simple  of  these  representations  is  the  artificial 
terrestrial  globe ;  it  is  the  earth  in  relief,  with  its  seas,  continents,  and  islands.  The 
mountains,  rivers,  and  principal  towns,  are  also  indicated  on  it.  All  these  points 

*  Freret,  Mem.  de  1'Acad.  des  Inscriptions,  torn,  xviii.  p.  112. 
f  Burnet,  Theorist  Telluris  Sacra,  p.  26,  136,  137. 

t  Bion,  Usage  des  Globes,  1718.  Schickel,  InsU'UCtioa  SUP  Pusages  de§  Globes  Artificiefs, 
•Vn  Allem»n<!,)  1779  and  1785. 
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have  on  the  artificial  globe  their  true  position ;  they  are  represented  in  their  totality, 
and  relatively  to  each  other,  as  they  are  situate  on  the  earth  itself,  according  to 
astronomical  observations  and  geodesic  measures.  A  geographical  map  can  only 
give  perspective  views  of  a  part  of  the  globe,  in  which  there  are  always  more  or 
less  of  errors  of  convention. 

We  find  in  the  artificial  globe  the  material  image  of  those  mathema- 
tical  circles  which  serve  to  give  us  an  idea  of  the  various  relations  of 
the  earth  with  the  heavenly  bodies,  and  of  terrestrial  places  with  each  other.  Thus, 
on  the  surface  of  the  globe,  ought  to  be  indicated,  the  terrestrial  equator,  the  tropics, 
the  polar  circles ;  then,  by  weaker  lines,  the  other  parallels  to  the  equator,  from  5  to 
5,  or  from  10  to  10  degrees,  according  to  the  size  of  the  globe.  We  also  find  the- 
meridians  indicated  from  5  to  5,  or  from  10  to  10 ;  they  are  numbered  at  their  point 
of  intersection  with  the  equator.  The  parallels  to  the  equator  are  also  numbered  at 
the  place  where  they  cut  that  meridian  which  has  been  chosen  for  the  first.  The 
ecliptic  is  also  marked  on  good  globes. 

The  poles  are  indicated  by  two  points,  on  the  axis  of  which  the  globe  turns. 
These  two  points  are  fixed  to  a  circle  of  metal  which  sarrounds  the  globe  from  one 
pole  to  the  other,  so  that  on  turning  the  globe,  every  terrestrial  spot  passes  under 
this  circle.  It  serves,  therefore,  as  a  general  meridian,  and  is  so  called.  The  degrees 
of  latitude,  and  even,  on  large  globes,  the  minutes  and  seconds,  are  marked  on  the 
general  meridian. 

The  bearers,  or  feet  of  the  whole  machine,  support  a  circular  band  of  metal  or  wood ; 
it  cuts  the  globe,  in  whatever  position  it  may  be  placed,  into  two  hemispheres,  one 
superior,  the  other  inferior ;  and  thus  represents  the  rational  horizon.  This  artificial 
horizon  has  several  circles  traced  on  its  surface;  the  inmost  marks  the  number  of 
degrees  of  the  twelve  signs  of  the  zodiac ;  on  it  are  the  names  of  those  signs  and 
the  days  of  the  month.  Another  circle  is  divided  into  thirty-two  parts,  which  mark 
the  points  of  the  compass. 

The  quadrant  for  taking  heights  is  intended  as  a  substitute  for  the  compass  in  dif- 
ferent researches.  It  is  a  little  plate  of  copper  attached  to  the  general  meridian,  and 
divided  into  90  degrees,*  which  serves  to  measure  the  distance  and  position  of  the 
places  without  the  compass.  The  horary  circle  is  fixed  on  the  north  pole  ;  it  is  di- 
vided into  24  hours,  and  bears  a  moveable  needle,  which  turns  round  the  axis  of  the 
globe.  There  is  also  at  the  foot  of  the  globe  a  compass,  which  should  be  fixed  in 
the  parallel  and  meridian  of  the  horizon. 

Rules  to  Globe-makes,  and  especially  those  of  Paris,  have  been  so  careless  of 

choose  a  globe.  |  ]ate  years>  in  the  delicate  construction  of  that  instrument,  that  a  lover  of 
geography  cannot  be  too  scrupulous  in  examining  the  quality  of  a  globe  before  he 
purchases  it.  He  should  ascertain  the  complete  correspondence  of  the  divisions 
marked  on  the  circles.  The  degrees  of  the  equator  and  the  ecliptic  should  be  equal 
with  each  other,  and  with  those  of  the  quadrant.  The  same  equality  should  exist 
between  the  degrees  of  the  general  meridian  and  the  horizon,  represented  by  the 
interior  circle  of  the  circular  band  of  the  middle.  These  divisions  are  examined,  by 
intercepting  with  a  compass  a  certain  number  of  degrees,  and  by  trying  if,  with  the 
same  opening  of  the  compass,  the  same  number  of  degrees  can  be  intercepted  every 
where.  The  globe  should  be  at  an  equal  distance  from  the  general  meridian  and 
from  the  horizon,  and  far  enough  from  them  never  to  rub  against  those  circles;  which 
only  happens  in  the  very  worst  globes.  The  globe  should  be  balanced  perpendicu- 
larly on  the  two  points  which  represent  the  poles.  This  is  known,  if,  when  turned, 
it  stops  as  soon  as  the  hand  is  taken  from  it.  The  equator  should,  in  all  positions, 
cut  the  meridian,  and,  if  there  be  one,  the  horizon,  into  two  equal  arches;  it  ouglft  t 
therefore  always,  on  turning  with  the  globe,  to  coincide  with  the  points  where  the 
quarter  of  those  circles  begin.  In  the  parallel  sphere,  it  should  always  preserve  the 
most  exact  parallelism  with  the  horizon.  In  like  manner,  the  tropics  and  polar  cir- 
cles should  every  where  coincide  with  the  latitudes  that  belong  to  them. 

The  network,  or  assemblage  of  the  lines  representing  the  circles  of  longitude  and 

•  It  commonly  goes  to  114  degrees,  or  to  the  arch  equal  to  the  diameter. 
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latitude,  should  correspond  exactly  in  all  its  joinings ;  which  is  very  seldom  the  case 
even  in  large  globes ;  the  surface  of  the  paper  pasted  on  the  globe  being  rarely  con- 
nected with  perfect  exactness. 

The  globe  serves,  generally  speaking,  to  recapitulate  the  elements  of  I  construction 
mathematical  geography.  In  order  to  show  its  use,  we  shall  now  explain  |  of  the  globe- 
its  primitive  construction.     The  most  simple  and  most  exact  way  of  constructing  a 
globe  is  to  draw  immediately  on  its  surface,  by  the  means  we  are  about  to  describe, 
the  circles,  lines,  and  points,  which  it  ought  to  represent.* 

Let  us  suppose  that  two  points  diametrically  opposite,  have  been  fixed  to  represent 
the  poles,  and  that  the  axis  of  rotation  is  to  pass  through  them :  taking  one  of  these 
points  for  a  centre,  at  an  equal  distance  from  each,  a  circle  must  be  described,  which 
will  be  the  equator;  another  great  circle  will  be  drawn  through  the  poles  to  represent 
the  first  meridian,  which  will  be  divided  into  90  degrees,  setting  out  from  the  equator 
towards  each  pole :  afterwards,  setting  out  from  this  meridian,  the  circumference  of 
the  equator  must  be  divided  from  degree  to  degree.  These  two  circles  being  de- 
termined, it  is  easy  to  mark  on  the  globe  a  place,  the  latitude  and  longitude  of  which 
may  be  learnt  from  the  geographical  tables ;  for  it  will  be  sufficient  to  mark  the  for- 
mer on  the  first  meridian,  and  through  the  point  where  it  falls,  must  be  described, 
taking  the  pole  for  the  centre,  the  circle  parallel  to  the  equator,  passing  through  the 
proposed  spot;  then  drawing  through  the  point  of  the  equator  on  which  the  longitude 
falls,  and  through  the  poles,  a  semicircle,  the  meridian  will  be  had,  whose  junction 
with  the  parallel  marks  the  position  of  the  place. 

It  is  thus  that  the  circles  of  latitude  and  of  longitude  are  traced  on  the  globe,  at  the 
distance  of  10  or  5  degrees  from  each  other.  With  respect  to  these  circles,  the  fol- 
lowing remark  may  be  perhaps  a  little  too  elementary  for  most  of  our  readers. 

The  circles  of  latitude  are  parallel  to  the  equator ;  they  diminish  there-  I  Decrease  of 
fore  necessarily  till  the  last  cilcle  of  latitude  is  identified  with  the  point  of  |  paraifefs.ees 
the  pole  itself.  The  circles  of  longitude,  or  the  meridians,  go  from  pole  to  pole,  and 
cut  the  equator  perpendicularly ;  they  are  equal,  with  a  very  slight  difference.  The 
degrees  of  latitude  are  counted  only  on  the  circles  of  longitude,  and  vice  versa.  The 
degrees  of  latitude  are,  therefore,  little  arches  of  -^  of  a  circle  of  longitude,  intercept- 
ed by  two  circles  of  latitude.  They  would  of  course  be  equal  without  this  small  dif- 
ference, which  proceeds  from  the  depression,  and  makes  them  increase  a  little 
towards  the  poles.  The  degrees  of  longitude  are  little  arches  of  gj^  of  a  circle  of 
latitude,  intercepted  by  two  circles  of  longitude.  Therefore  the  degrees  of  longitude 
go  on  diminishing  in  proportion  as  the  circles  of  longitude  come  near  each  other;  and 
at  the  point  where  all  these  circles,  till  then  convergent,  cut  each  other,  that  is,  at  the 
pole  there  is  no  more  longitude. 

The  reckoning  of  the  latitudes  begins  at  the  equator.  This  commencement  is  na- 
turally determined  by  the  circumstances  of  the  earth's  motion.  It  is  otherwise  with 
the  longitude ;  for  all  the  meridians  being  great  circles,  nature  furnishes  no  motive  for 
choosing  one  in  preference  to  any  other,  as  a  term  from  which  to  begin  to  count,  or 
as  first  meridian.  We  need  not  be  surprised,  therefore,  that  geographers  |  First  meridian, 
have  varied  much  in  their  choice. 

Ptolemy  fixed  his  first  meridian  at  the  Fortunate  Isles,  (now  the  Canaries,)  because 
it  was  the  most  western  limit  of  the  countries  known  in  his  time ;  and  as  their  extent 
from  east  to  west  was  more  considerable  than  from  south  to  north,  the  former  received 
the  name  of  longitude,  or  length,  the  latter  that  of  latitude,  or  breadth,  which  they  still 
bear.  This  first  meridian  of  the  ancients  is  not  known  with  certainty,  as  its  position 
depends  on  the  precise  meaning  of  the  appellation  Fortunate  Isles,  a  point  which  we 
•shall  discuss  in  the  history  of  geography. 

In  order  to  render  the  manner  of  expressing  longitudes  in  French  geography  uni- 
form, Louis  XIII.  ordered,  by  an  express  declaration,  that  the  first  meridian  should 
be  placed  in  the  Me  of  Ferro,  the  most  western  of  the  Canaries.  Delisle,  one  of  the 
first  who  endeavoured  to  give  precision  to  geographical  determinations,  fixed  the 
longitude  of  Paris  20  degrees  east  of  that  meridian.  When,  by  more  rigorous  ob- 

*  Vafenius,  General  Geography,  b.  Hi.  chap,  32.  prop.  5. 
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serrations,  it  was  known  that  the  difference  of  longitude  between  Paris  and  the  prin- 
cipal town  of  the  Isle  of  Ferro  was  20°  5'  50",  it  was  necessary  to  advance  the  first 
meridian  5'  50"  to  the  east  of  that  point,  so  that  it  is  now  a  circle  of  mere  convention, 
which  passes  through  no  remarkable  point. 

The  Dutch  had  fixed  their  first  meridian  at  the  Peak  of  Teneriffe,  a  mountain  situ- 
ated in  the  island  of  that  name,  and  then  esteemed  the  highest  in  the  world. 

Gerard  Mercator,  a  famous  geographer  of  the  16th  century,  chose  the  meridian 
which  passes  through  the  island  Del  Corvo,  one  of  the  Azores,  because  in  his  time  it 
was  the  line  on  which  the  magnetic  needle  suffered  no  variation.  It  must  be  con- 
fessed, that  it  is  the  most  natural  and  the  most  commodious  point  of  departure  with 
respect  to  maps  of  the  world. 

Geographers  have  only  agreed  together  in  maintaining  an  abuse,  that  is,  in  under- 
standing by  the  name  of  the  meridian  of  a  place,  only  the  half  of  the  great  circle  cor- 
responding with  the  celestial  meridian ;  the  other  half,  which  is  in  the  I  Meridian  and 
opposite  hemisphere,  with  respect  to  the  poles,  is  sometimes  called  the  |  anti*meridian' 
anti-meridian. 

According  to  the  custom  of  geographers,  the  longitudes  begin  to  be  counted  from 
the  eastern  side  of  the  first  meridian,  and  are  reckoned  in  the  same  direction  over  the 
whole  circumference  of  the  equator,  till  they  return  to  the  western  side  of  the  meri- 
dian. In  this  way  of  counting  the  longitudes  may  rise  to  360°. 

These  conventional  arrangements  have  not  been  adopted  by  mariners. 
Astronomical  observations  having  become  of  general  use  in  navigation, 
and  the  tables  which  indicate  the  moment  of  the  celestial  phenomena, 
and  the  position  of  the  heavenly  bodies  at  different  epochs,  being  always  calculated 
for  the  meridian  of  the  principal  observatory  of  each  nation,  navigators  found  it  more 
convenient  to  refer  to  this  meridian  the  points  of  the  routes  they  followed.  Thus 
French  mariners  count  from  the  meridian  of  the  observatory  of  Paris ;  the  English 
from  Greenwich ;  the  Spaniards  from  Cadiz.  Let  us  observe,  moreover,  that  mari- 
ners estimate  the  longitude  from  the  difference  of  the  time  which  elapses  between  the 
passage  of  the  meridians  through  the  same  heavenly  body,  or  from  the  difference  of 
hours  counted  at  the  same  moment  in  two  different  places.  If.  one  has  advanced  to- 
wards the  east,  one  counts  more  than  under  the  meridian  from  which  one  set  out; 
the  contrary  happens  wrhen  one  advances  towards  the  west.  It  is  necessaiy,  there- 
fore, when  we  convert  a  difference  of  time  into  a  difference  of  longitude,  to  indicate 
if  it  be  oriented  or  occidental.  In  this  way  of  counting,  the  longitude  is  always  mark- 
ed by  the  side  nearest  the  first  meridian,  so  that  the  longitudes  only  embrace  the 
semi-circumference,  or  do  not  rise  beyond  180°:  and  the  globe  is  divided  into  two 
hemispheres  with  respect  to  the  first  meridian;  in  the  hemisphere  situated  to  the 
west,  the  longitudes  have  the  denomination  of  occidental;  and  in  the  other  oriental. 
All  marine  charts  are  established  according  to  this  system  of  numeration. 

These  diversities  in  the  manner  of  estimating  the  longitude,  necessi- 
tate calculations  of  reduction.  We  are  obliged,  before  using  a  map,  to 
examine  what  is  the  meridian  adopted  by  the  geographer,  "  which  often  embarrasses 
even  learned  persons."* 

When  we  have  to  do  with  longitudes  reckoned  according  to  the  method  of  geo- 
graphers, that  is,  by  making  the  entire  tour  of  the  globe  by  the  cast,  we  must  take 
the  difference  of  longitude  of  the  two  meridians  to  be  compared ;  and  if  the  meridian 
from  which  we  wish  to  set  out  is  to  the  west  of  the  other,  this  difference  must  be 
added  to  all  the  longitudes  counted  from  the  other;  in  the  contrary  case  it  must  be 
retrenched. 

For  example,  Moscow  is  35°  12'  45"  from  the  meridian  of  Paris,  how  many  is  it 
from  that  of  Greenwich?  Add  the  difference,  which  is  2°  20^  15",  and  you  will  have 
the  result  37°  33'.  Here  is  another:  Paris  is  20°  from  the  meridian  of  the  Isle  of 
Ferro,  how  many  is  it  from  the  Dutch  meridian  of  Teneriffe'?  This  meridian  being 
a  degree  more  to  the  east  than  the  other,  retrench  1°  from  the  given  longitude,  and 
you  will  have  19°.  In  this  calculation  there  happen  two  particular  cases.  The  re- 

*  D'Alembert,  dans  1'Encyclopedie. 
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suit  by  addition  may  surpass  360°;  for  example,  Madrid  is  353°  57'  40' '  from  Paris, 
counting  in  the  manner  of  geographers,  how  many  from  the  Isle  of  Ferro?  You  find, 
on  adding  the  difference  of  the  meridians,  373°  57'  40";  but  as  this  sum  exceeds  the 
value  of  the  whole  circle,  you  see  you  have  repassed  a  second  time  through  the  me- 
ridian of  the  Isle  of  Ferro.  You  must,  therefore,  retrench  360°,  and  you  have  13° 
57'  40".  In  the  same  way  it  sometimes  happens,  that  the  given  longitude  is  less 
than  the  difference  of  the  meridians  to  be  retrenched  from  it;  in  this  case  360°  are 
added  to  the  longitude,  the  difference  is  then  retrenched,  and  the  sum  required  is 
found.  For  example,  the  isle  Gomere  is  32'  from  the  Isle  of  Ferro,  you  ask  how 
much  it  is  from  the  meridian  of  Teneriffe?  Add  360°  to  32',  retrench  the  difference, 
and  you  have  359°  32',  which  is  the  longitude  required.  The  reason  of  these  ope- 
rations is  perceived  on  repeating  them  on  the  globe. 

The  reduction  of  longitudes,  reckoned  according  to  the  practice  of 
navigators,  is  much  more  in  use.  In  setting  out  from  the  same  meri- 
dian, all  the  oriental  marine  longitudes,  as  far  as  180°,  remain  the  same  as  in  the 
manner  of  reckoning  adopted  by  geographers.  With  respect  to  the  occidental  ma- 
rine longitudes,  it  is  sufficient  to  deduct  them  from  360°,  to  bring  them  to  the  nume- 
ration of  geographers.  Here  is  an  example:  Venus's  Point,  in  the  island  of  Ota- 
heite,  has  been  determined  by  navigators  to  be  151°  50'  30"  of  western  longitude 
from  the  meridian  of  Paris.  If  from  360°  we  take  off  151°  50'  30",  the  difference, 
which  is  208°  9'  30",  will  be  the  longitude  according  to  geographers.  It  is  evident 
that,  by  an  inverse  operation,  we  may  transform  into  nautical  longitude  the  geogra- 
phical longitudes  above  180°,  by  deducting  them  from  360°. 

If  we  set  off  from  two  different  meridians,  \ve  must  observe  on  what  side  the  me- 
ridian to  which  we  wish  to  refer  the  longitudes  is  placed  with  respect  to  the  other. 
We  must  retrench  their  difference  from  all  the  longitudes  of  the  same  denomination 
as  that  side,  and  we  must  add  to  all  those  of  a  contrary  denomination.  An  example 
will  make  this  rule  more  easy.  The  meridian  of  the  observatory  of  Paris  being  2° 
20'  15"  to  the  east  of  that  of  Greenwich,  all  oriental  longitudes  with  respect  to  Green- 
wich must  be  diminished  by  that  quantity  to  be  referred  to  the  meridian  of  Paris,  and 
the  occidental  longitudes  must  be  augmented  by  that  quantity.  It  is  thus  that  the 
longitude  of  the  Cape  of  Good  Hope  being  18°  23'  15"  to  the  east  of  the  meridian 
of  Greenwich,  becomes  16°  3'  to  the  east  of  that  of  Paris;  on  the  contrary,  Cape 
Horn,  placed  by  the  English  at  67°  21'  15"  west  of  Greenwich,  is  69°  41'  30"  west 
of  Paris. 

In  these  reductions,  as  in  those  of  the  geographical  longitudes,  it  may  happen  that 
the  points  to  be  reduced  fall  between  two  meridians,  or  between  their  opposite  me- 
ridians. The  place  which  is  oriental  with  respect  to  one,  then  becomes  occidental 
with  respect  to  the  other.  In  the  first  case,  we  can  no  longer  retrench  from  the  lon- 
gitude to  reduce  the  difference  of  the  two  proposed  meridians ;  we  must  do  the  con- 
trary, and  change  the  denomination.  In  the  second  case,  the  number  which  results 
from  the  addition  of  the  difference  of  the  meridians,  to  the  longitude  wanted  from  the 
meridian  we  wish  to  change,  surpasses  180°,  because  it  is  beyond  the  meridian  op- 
posed to  that  to  which  the  longitudes  are  referred ;  it  must,  therefore,  be  retrenched 
from  360°,  or  from  the  entire  circumference,  to  make  it  go  off  from  a  side  contrary 
to  the  same  meridian;  the  longitude  consequently  changes  its  denomination  again. 

Dover,  for  example,  is  1°  18'  30"  to  the  east  of  Greenwich.  Subtracting  this  lon- 
gitude from  the  difference  of  the  meridians  2°  20'  15",  there  will  remain  1°  1'  45", 
which  is  the  occidental  longitude  of  Dover  with  respect  to  the  meridian  of  Paris. 
Here  is  an  example  of  the  second  case :  At  Turtle  Isle,  situated  in  the  Pacific  Ocean, 
the  English  count  177°  57'  west  longitude.  Adding  to  this  2°  20',  we  find  180?  17'. 
The  place  is,  therefore,  17'  beyond  the  meridian  opposed  to  that  of  Paris ;  and  by 
retrenching  180°  17'  from  360°,  we  have  179°  43'  of  east  longitude  with  respect  to 
the  meridian  of  Paris. 

When  the  principal  circles  of  longitude  have  been  traced  on  the  globe,  and  places 

known  by  observations  have  been  marked  on  it,  which  are  generally  the  capitals  of 

states,  the  most  frequented  ports,  and  most  salient  promontories,  it  only  remains  to 

fill  up  the  intermediate  spaces,  by  drawing  from  the  best  geographical  maps  the 
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sinuosities  of  shores,  the  course  of  rivers,  and  the  chains  of  mountains.  But  as  all 
the  materials  of  these  designs  must  be  taken  from  maps,  of  which  we  shall  explain 
the  cpnstniction  in  the  following  Books,  it  would  be  premature  to  treat  here  more  at 
length  of  the  rules  to  be  observed  in  choosing  the  best,  and  in  transferring  them  to 
common  way  j  the  globe  with  the  greatest  exactness.  We  shall  only  remark,  that  the 
$obelk'D|  I  method  of  delineating  geographical  outlines  immediately  on  a  ball  of  cop- 
per, wood,  or  any  other  matter,  is  only  employed  by  lovers  of  the  science  who  wish 
to  join  instruction  with  amusement,  or  by  geographers  who  are  particularly  employed 
by  some  great  nobleman.  The  globe-makers  use  a  method  less  tedious,  less  expen- 
sive, which  allows  them  to  multiply  copies.  They  have  a  general  map  of  the  world 
drawn  and  engraven,  and  distributed  into  slips,  that  is,  spherical  segments,  with  which 
they  cover  the  ball  destined  for  a  terrestrial  globe.  The  way  of  tracing  these  slips 
will  be  indicated  in  its  place. 

The  first  use  that  is  made  of  the  globe,  is  to  determine  the  distance 
from  one  place  to  another.  The  shortest  distance  of  two  points  on  the 
sphere,  is  measured  by  the  arc  of  the  great  circle  which  joins  them;  and 
as  all  great  circles,  are  equal,  the  degrees  of  any  one  of  them  contain  the  same  num- 
ber of  itinerary  measures  as  those  of  the  meridian.  We  take,  therefore,  with  a  com- 
pass, the  opening  of  the  arc  comprised  between  the  points  proposed,  and  carry  it  to 
the  meridian  or  the  equator,  which  are  graduated. 

If,  for  example,  the  arc  comprised  between  two  places  marked  on  the  globe,  and 
brought  to  the  meridian,  contain  10°  45',  we  shall  have  the  shortest  distance  between 
these  points  in  itinerary  measures,  by  converting  the  degrees  and  minutes  into  ma- 
rine leagues  of  20  to  a  degree.  We  first  obtain  200  leagues  for  the  10°,  and  each 
minute  being  equivalent  to  a  third  of  a  league,  or  a  nautical  mile,  the  45'  will  give  15 
leagues:  thus  the  total  result  will  be  215  marine  leagues. 

In  delicate  operations,  however,  it  is  better  to  use  calculation,  which  gives  a  more 
precise  result.  Let  us  consider,  for  example,  the  spherical  triangle  APL,  Fig.  6, 
formed  by  the  meridians  AP  and  PL  of  the  places  A  and  L,  whose  distance  we  re- 
quire, and  by  the  arc  of  the  great  circle  AL,  which  joins  them.  In  this  triangle,  we 
know  the  sides  AP  and  PL,  which  are  the  distances  of  the  points  A  and  L  from  the 
pole  P,  or  the  complement  of  their  latitudes,  and  the  angle  APL,  which  is  measured 
by  their  difference  of  longitude ;  the  rules  of  spherical  trigonometry  will  give  us,  in 
degrees  and  parts  of  degrees,  the  side  AL,  which  we  can  convert  into  itinerary  mea- 
sures. In  the  case  where  the  places  A  and  L  are  in  different  hemispher.es,  one  of 
their  distances  from  the  pole  will  be  greater  by  90°  than  the  latitude  of  the  place 
itself.* 

If  the  places  of  which  we  wish  to  know  the  distance  have  the  same  meridian,  it 
is  only  necessary  to  take  the  difference  of  their  latitudes,  and  to  convert  it  into  itine- 
rary measures.  A  difference  of  some  minutes  in  longitude  has  no  sensible  effect  on 

•  Some  of  our  readers  will  be  pleased,  perhaps,  with  an  example  of  this  sort  of  calculation. 

The  distance  from  Paris  to  Philadelphia  is  required.  Longitude  of  Philadelphia,  77°  36'  0" 
W.  Long,  of  Paris,  0°  0'  0".  Difference  of  Long.  A  =  77°  36'  0".  Lat.  N.  of  Paris,  48°  50' 
15";  therefore  the  complement  B  =  41°  9'  45".  Lat,  N.  of  Philadelphia,  39°  56'  57";  there- 
fore the  complement  C  =  50°  3'  3".  Multiply  the  tangent  B  by  the  cosine  A,  you  will  have  a 
tangent  which  we  shall  call  x.  It  must  be  subtracted  from  C  if  A  is  below  90°,  and  added  if 
A  is  above.  There  results  the  quantity  we  shall  call  y.  Now,  as  the  cosine  x  is  to  the  cosine 
B,  so  the  cosine  y  is  to  the  cosine  of  the  distance  required  D.  The  calculation  is  made  by  means 
of  the  Tables  of  Sines. 


Log.  tang.  B 
Log.  cos.    A 


9.94165 
9.3.3190 


Log.  tang,  x  =  9.27365 
Therefore  x  =  10°  37'  48" 


50° 


C  —  x 


39°  25'  15" 


Log.  cos.  x  =  9.99249 
Log.  cos.  B  =  9.87670 
Log.  cos.  y  =  9.88790 

Log.  cos.  D  =  9.77211 
therefore  D  =  53°  42'  50" 

=  1074  leagues,  20  to  a  degree. 


See  the  trigonometry,  and  the  general  formulas  in  Puissant,  Trait6  de  Geodesic,  art.  89,  Comn 
art.  30. 
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the  result ;  thus,  we  should  hardly  mistake  more  than  a  league  in  measuring  the  dis- 
tance from  Paris  to  Algiers  on  the  meridian  of  Paris,  though  it  is  41'  more  to  the 
west  than  that  of  Algiers. 

It  would  be  a  great  error  to  take  the  difference  of  longitude  in  degrees 
of  two  places,  situated  on  the  same  parallel,  for  the  measure  of  "their 
distance ;  this  can  only  be  done  when  the  places  are  situated  on  the  equator,  which 
is  a  great  circle ;  but  its  parallels  being  small  circles,  the  radius  of  which  diminishes 
as  we  approach  the  poles,  it  follows  from  the  principle  stated  above,  that  the  absolute 
length  of  their  arcs  does  not  give  the  true  measure  of  the  shortest  distance  from  the 
extremities  of  those  arcs ;  this  distance  can  only  be  measured  by  a  great  circle  pass- 
ing through  the  two  extreme  points.  For  as  the  radius  of  the  parallel  is  shorter  than 
that  of  the  great  circle,  the  arc  of  the  parallel  must  necessarily  have  a  greater  cur- 
vature than  that  of  the  great  circle  comprised  between  the  same  points,  and  is  con- 
sequently longer.  Here  is  a  striking  example :  Petersburg!!  is  almost  under  the  same 
latitude  as  the  isle  of  Kodiak,  in  Russian  America ;  the  difference  of  longitude  is 
about  180°,  equivalent  under  this  parallel  to  1800  marine  leagues  ;  but  the  shortest 
distance  between  these^  two  places  is,  counting  on  a  meridian  that  is  almost  common 
to  them,  60  degrees  of  latitude,  equivalent  to  1200  leagues.  It  is  true  that,  to  take 
advantage  of  this,  it  would  be  necessary  to  cross  the  eternal  ice  of  the  pole.  Thus, 
in  geography  as  in  politics,  the  straight  road  is  not  always  the  most  advantageous. 

It  is  necessary,  therefore,  in  many  cases,  to  measure  the  distances  on  the  parallels, 
and  consequently,  to  know  exactly  the  value  of  the  degrees  of  longitude  marked  on 
the  parallel  circles.  The  globe  renders  the  diminution  of  these^  degrees 
towards  the  poles  sensible  to  the  eye ;  our  tables  indicate  it  in  detail  :* 
But  we  should  know  the  mathematical  principles  of  it.  The  length  of 
the  degrees  marked  on  the  parallels  is  proportionate  to  the  radii  of  the  circles,;  but 
the  radii  of  the  equator,  and  of  its  parallels,  are  perpendiculars  let  fall  from  the  dif- 
ferent points  of  the  meridian  on  the  diameter  of  each  of  these  circles,  as  in  Fig.  6. 
the  lines  EC  and  HK.  Consequently,  if  we  take  the  radius  EC  for  the  length  of 
the  degree  of  the  equator,  and  if  we  divide  it  into  twenty  parts,  representing  marine 
leagues,  the  number  of  these  parts  which  the  radius  HK  of  the  parallel  LM  may 
contain,  will  indicate  the  value  of  the  degree  of  this  parallel  in  leagues.  Hence  it 
results,  that,  to  determine  the  length  of  the  degrees  on  each  parallel,  we  have  only  to 
describe  on  a  line  EC,  which  represents  the  length  of  the  degree  of  the  meridian, 
or  of  the  equator,  a  quarter  of  the  circle  EP,  divide  it  into  degrees,  and  let  perpen- 
diculars fall  from  each  point  of  division  on  the  radius  CP;  these  lines  will  mark  the 
respective  lengths  of  the  degree  of  the  parallel  for  each  latitude. 

As  the  line  HK  is  the  sine  of  the  arc  PH,  and  the  cosine  of  the  arc  EH,  one  of 
which  indicates  the  distance  from  the  parallel  HM  to  the  pole,  and  the  other  the 
latitude  of  that  parallel,  it  is  evident  that,  taking  for  unity  the  degree  of  the  equator, 
that  of  any  parallel  whatever  will  be  the  cosine  of  the  latitude  given  by  the  trigono- 
metrical tables.  For  example,  the  latitude  of  Paris  is  48°  50',  and  the  cosine  of 
this  angle  0.658  of  the  radius ;  multiplying  this  number  by  20  marine  leagues,  we 
have  for  the  value  of  the  degree  of  the  parallel  13  leagues-^.  In  the  latitude  of 
Petersburgh,  or  60°,  the  degree  6f  longitude  is  reduced  to  10  leagues,  because  the 
cosine  of  60°  is  the  half  of  the  radius. 

We  have  mentioned  what  is  to  be  understood  by  north. and  south,  east 
and  west;  it  is  by  studying  the  globe  attentively  that  we  come  to  under- 
stand perfectly  the  value  of  those  terms.  Two  terrestrial  points,  situat- 
ed under  the  same  meridian,  are  directly  north  and  south  of  each,  other,  and  all  the 
intermediate  points,  that  is  to  say,  all  the  points  of  the  line  of  distance,  are  equally 
north  and  south  of  each  other,  and  all  reciprocally  on  the  same  point  of  the  compass. 
In  like  manner,  any  two  points  whatever,  taken  under  the  terrestrial  equator,  are 
directly  east  and  west  of  each  other,  and  all  the  intermediate  points  are  equally  so, 
and  are  reciprocally  on  the  same  point  of  the  compass. 

If  we  take  two  places  which  are  neither  under  the  same  meridian,  nor  under  the  equa- 

*  See  the  Tables  annexed  to  this  volame. 
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tor,  whatever  be  otherwise  their  relative  position,  none  of  the  intermediate  places  will 
be,  with  respect  to  the  other  places,  on  the  same  point  of  the  compass.  For  the  arc 
i  cat  circle  which  measures  the  distances,  is  an  arc  of  a  vertical  circle  whicli 
passes  by  the  zenith  of  the  places  in  question  ;  but  every  vertical  circle  which  is  itself 
neither  a  meridian,  nor  perpendicular  to  the  terrestrial  meridian,  (like  the  equator,) 
will  cut  all  the  intermediate  meridians  under  angles  unequal  among  each  other.  But 
it  is  these  angles  of  position  which  determine  the  point  of  the  compass  on  which  a 
place  is  relatively  to  another.  Therefore,  as  all  the  intermediate  places  between  the 
two  places  in  question  will  offer  angles  of  position  unequal  in  degrees,  each  of  them 
will  be  on  another  point  of  the  follovying  place  from  what  the  preceding  place  was  from 
it.  Thus,  in  following  the  shortest  route,  between  two  places  situated  out  of  the  equa- 
tor, and  under  different  meridians,  the  point  of  the  compass  would  change  at  every 
step.  This  is  demonstrated  by  Fig.  17,  where  PE  p  represents  a  meridian,  EGI  * 
the  equator,  HLQ  a  parallel,  and  HIKt  the  great  circle  perpendicular  to  the  meri- 
dian in  H.  We  perceive,  also,  that  all  the  great  circles  perpendicular  to  the  same 
meridian,  meet  in  two  opposite  points  I  and  t,  which  are  the  poles  of  that  meridian, 
These  great  circles  must,  therefore,  continually  approach  each  other;  and  it  is  only 
in  a  very  small  space,  on  each  side  of  the  meridian  PE  p,  that  the  circles  IE  i  and 
IH  t  can  be  considered  as  parallel  with  each  other;  and  hence,  too, It  can  only  be  in 
Lines  east  and  I  a  smaH  extent  that  the  lines  east  and  west,  or  the  perpendiculars  to  the 
weit.  I  meridian,  can  be  considered  as  parallel.* 

As  the  great  circle  IHK,  perpendicular  to  the  meridian  p'  EP,  cuts  the  other  me- 
ridians under  angles  different  for  each,  while  the  parallel  HLQ  meets  them  all  at  a  right 
angle,  it  is  evident  that,  in  going  from  the  point  H  to  the  point  L  on  the  parallel,  we 
turn  off  every  moment  from  the  direction  we  at  first  followed,  to  place  ourselves  at  a 
right  angle  with  the  different  meridians  we  cut,  and  which  all  unite  at  the  pole  P. 
We  cannot,  therefore,  trace  on  the  terrestrial  surface  a  parallel  to  the  equator,  or  ad- 
vance directly  east  or  west,  but  by  means  of  a  compass,  or  still  more  exactly,  by  de- 
termining the  meridian  from  place  to  place,  and  keeping  one's  self  always  in  the 
same  latitude. 

This  difference  between  the  points  east  and  west  of  the  globe,  and 
those  of  each  place  in  particular,  has  an  influence  on  navigation  and  on 
maritime  charts.  The  navigator  endeavours,  as  much  as  possible,  to  sail  on  the 
same  point  of  the  compass,  at  least  for  a  certain  tirre,  otherwise  he  cannot  know 
where  he  directs  his  course.  Moreover,  he  must  first  direct  his  course  so  as  to  reach 
the  spot  he  wishes  to  go  to ;  and  secondly,  he  should  go  by  the  shortest  way  possi- 
ble. If  a  vessel  sails  always  east  and  west  under  the  equator,  its  route  will  be  an 
arch  of  the  equator,  and  consequently  the  shortest  road  between  two  places  situated 
under  the  equator.  If  a  vessel  be  directed  constantly  north  or  south,  it  will  describe 
an  arc  of  the  meridian,  and  at  the  same  time  the  shortest  road  between  the  place  of 
departure  and  that  of  arrival.  If  a  vessel,  out  of  the  equator,  sails  constantly  east  of 
west,  it  will  describe  a  parallel  to  the  equator.  Therefore,  if  the  place  of  its  destina- 
tion is  to  the  east  or  west  of  that  of  departure,  and  under  the  same  parallel,  the  ves- 
sel would  arrive  there  indeed,  by  sailing  always  on  the  same  point  of  the  compass, 
but  sometimes  by  a  very  tedious  course. 

If,  on  the  contrary,  a  vessel  is  directed  constantly  towards  the  same  point  of  the 
compass,  that  point  not  being  one  of  the  four  cardinal  points,  it  will  describe  on  the 
globe  a  curvcj  which  does  not  return  into  itself,  but  which  is  indefinitely  prolonged  in  a 
Loxodromic  I  spiral  vUttUWj  always  approaching  the  pole,  without  ever  reaching  it.  The 
I  loxodromic  line  may  be  also  defined  to  be,  a  species  of  logarithmic  spiral 
described  on  the  surface  of  the  sphere,  having  the  meridians  for  its  radii. 

This  line  was  discovered  by  Nonnius,  a  Portuguese  mathematician,  who  was  asked 
by  a  navigator  what  was  the  cause  of  a  phenomenon,  which  undoubtedly  would  aston- 
ish those  who  had  not  read  what  we  have  just  mentioned.  It  is  asked,  why  going 
constantly  on  the  point  east  to  reach  a  place  really  situated  to  the  east  of  another,  (by  lJu 
route.)  one  never  gets  there,  but,  on  the  contrary,  always  gets  the  farther  from 

*  See  afterwards  Projection  of  the  Maps  of  Cassini. 
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It?  The  reason  is,  that  by  always  following  the  same  point  of  the  compass  out  of  the 
equator,  and  changing  the  meridian,  we  do  not  describe  the  arc  of  the  great  circle 
which  measures  the  distance  of  two  places,  but  a  spiral  or  loxodromic  curve,  which 
will  never  pass  by  the  spot  required. 

It  is  necessary  to  go  on  the  loxodromic  curve  which  passes  by  both'  places,  or  on 
a  line  which  cuts  the  intermediate  meridians  under  an  angle  equal  to  the  angle  of  in- 
clination of  the  loxodromic  curve  which  passes  by  the  two  places.* 

There  are  two  points  on  the  globe  where  there  is  neither  east  nor  west;  these  are 
the  two  poles.  The  globe  may  also  be  considered  with  respect  to  the  I  M«su«ofaie 
extent  of  its  surface.  We  have  seen,  that  it  is  16,501,200  square  ma-  |  globe, 
rine  leagues,  supposing  the  earth  a  sphere.  If  we  wish  to  know  the  extent  of  any 
zone  whatever  contained  between  parallel  circles,  geometry  teaches  us,  that  the  sur- 
face of  a  spherical  zone  is  to  the  area  of  the  sphere  as  the  distance  of  the  parallels 
which  bound  it  is  to  the  diameter;  and  this  distance  answers  on  the  diameter  to  the 
difference  of  the  sines  of  the  latitudes  of  each  parallel,  as  is  seen  on  Fig.  6.  by  the 
line  CK,  difference  between  CP  and  KP.  If,  for  example,  we  wish  to  estimate  the 
zone  comprised  between  the  48th  and  49th  parallels,  and  in  which  are  Paris  and  its 
environs,  we  say, 

The  sine  of  49°  being  0,755 
That  of        48  0,743 

The  difference  .     .      0,012 

Reduced  to  half  0,006,  shows  us  that  this  zone  contains  the  T-^  or  T^  of  the  total 
area  of  the  globe;  which  being  estimated  at  16,501,200  square  leagues,  we  conclude 
that  the  zone  contains  99,007  square  leagues. 

With  this  datum,  we  shall  easily  calculate  the  extent  of  each  space  comprised  be- 
tween two  parallels  and  two  given  meridians ;  it  is  necessarily  in  the  same  relation 
to  the  entire  zone,  as  the  difference  of  longitude  of  the  two  meridians  is  to  the  entire 
circumference:  we  find  consequently  the  value  of  the  quadrilateral  bounded  by  two 
meridians  a  degree  distant,  and  by  the  48th  and  49th  parallels,  by  taking  the  360th 
part  of  the  number  99007,  which  indicates  the  total  area  of  the  zone.  This  quadrila- 
teral is  about  275  square  leagues. 

As  all  maps  are  divided  by  the  meridians  and  parallels  into  quadrila-  |  utility  of  the 
terals,  which  have  commonly  1,  5,  or  10  degrees,  it  is  plain  that  a  simi-  |  ISion?  c* 
lar  calculation  for  each  zone  and  each  quadrilateral,  comprising  a  degree  of  longitude 
and  a  degree  of  latitude,  would  give  a  series  of  results,  by  the  help  of  which  one 
might  estimate  almost  directly,  either  on  the  globe  or  maps,  the  extent  of  each  ter- 
restrial region. 

We  should  only  have  to  examine  how  many  quadrilaterals,  of  an  equal  value  in  de- 
grees, were  inscribed  or  circumscribed  in  the  figure  of  the  country  we  wish  to  mea- 
sure, take  the  value  in  square  leagues  from  the  table,  and  then  estimate  that  of  the 
strips  which  might  happen  to  fall  out  of  the  limits  of  these  quadrilaterals.  By  these 
means,  borrowed  frorri  spherical  trigonometry,  we  should  avoid  the  errors  which  al- 
most necessarily  happen  when  we  wish  to  make  use  of  the  scale  of  a  common  map 
for  measuring,  according  to  the  rules  of  plane  trigonometry,  the  square  surface  of  the 
different  regions  of  the  earth.  Maps  which  represent  a  spherical  surface  on  a  plane 
surface,  inevitably  give  the  spaces  too  large  or  too  small  either  in  the  centre  or  the 
circumference.  Their  scales  or  modules  of  measure  cannot  be  applied  uniformly  to 
their  surface. 

A  German  geometer^  has  calculated  from  these  principles,  tables  of  the  square 
surface  of  the  zones,  of  which  we  shall  insert  a  translation  at  the  end  of  this  work. 
We  shall  now  show,  by  an  example,  the  use  of  these  calculations. 

The  state  of  Pennsylvania  is  limited  to  the  north  by  the  parallel  of  42°,  and  to  the 
south  by  the  parallel  of  39°  43'  25/;;  it  extends,  in  the  direction  of  the  longitudes, 

*  Maupertuls,  Discours  sur  la  Parallaxe  de  la  Lune,  2,  12,  13,  14.  Mem.  de  PAcad.  de» 
Scien.  1754.  Varenius,  ch.  39,  &c.  Dubourguet,  Traite*  de  Navigation. 

f  Kliigel,  Annuaire  Astronom.  de  Berlin,  pour  PAn  1774,  p.  173.  Comp,  Mayer,  Introcl. 
Complete  £  PArt  de  Tracer  des  Cartes  Geographiques,  &c.  p.  192.  (en  All) 
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from  2°  east  (of  Washington,)  to  356°  37'  30"  west.  There  is  to  the  north  only  a 
small  triangle  towards  the  lake  Erie,  and  a  strip  comprised  in  the  bend  of  the  Dela- 
ware, which  extend  beyond  this  figure;  but  as  the  surfaces  to  be  added  are  very 
nearly  balanced  by  the  corners  of  the  neighbouring  states  which  enter  into  the  qua- 
drilateral, it  may  be  considered  as  equal  to  the  total  surface  of  Pennsylvania.  Now 
the  four  zones  from  40°  to  40°  30',  from  thence  to  41°  to  41°  30',  and  to  42°,  should, 
according  to  the  tables,  have  a  surface  of  217,345,077  square  leagues,  20  to  a  de- 
gree. But  the  zone  between  39°  43'  25",  and  40°,  is  only  16'  35"  in  breadth.  We 
must  multiply,  therefore,  the  surface  of  the  entire  zone  of  half  a  degree,  which,  ac- 

16°  35'       995" 

cording  to  the  tables,  is  =  55312  square  leagues,  by  -      — =—  — —      Which  gives 

oO  loOO 

for  the  surface  of  this  small  zone  30599.11  square  leagues;  a  sum  which,  added  to 
that  of  the  four  zones  of  half  degrees,  forms  a  total  of  24794.88  square  leagues  for 
the  surface  of  the  whole  terrestrial  zone  comprised  between  the  latitudes  39°  43' 25" 
and  40°.  Now,  Pennsylvania  only  occupying  on  this  zone  5°  21'  30"  of  longitude, 
the  area  of  the  entire  zone  is  to  that  of  Pennsylvania  as  360°  to  5°  21'  30",  or  as 
1,296,000  to  19,290;  which  gives  for  the  surface  of  Pennsylvania  3690.48  square 
leagues,  of  20  to  a  degree.  It  is  evident,  that  this  calculation  might  be  abridged,  if 
we  knew,  by  the.  tables,  what  is  the  surface  of  a  quadrilateral  comprised  between  two 
meridians  and  two  parallels,  distant  each  by  one  degree,  or  half  a  degree:  these 
quadrilaterals  being  counted,  a  simple  multiplication  would  give  the  result  required, 
allowance  being  made  for  the  value  of  the  incomplete  quadrilaterals,  which  is  easily 
estimated. 

Remark  on  I  Geometers  will  perccive/that  these  variations  are  rigorously  exact, 
tiiHis.  I  only  on  the  supposition  of  the  earth  being  spherical.  The  inequality 

of  the  degrees,  which  results  from  the  ellipticity  of  the  earth,  occasions  a  slight  dif- 
ference between  the  area  of  a  zone  taken  on  a  spheroid,  and  another  taken  on  a 
sphere.  But  this  difference,  which  depends  on  the  quantity  of  the  total  depression 
of  the  globe,  is  very  insensible,  and  amounts  on.  a  zone  of  100,000  square  leagues, 
under  a  mean  latitude,  only  to  2  or  300  square  leagues  at  most.  Moreover,  the 
geometers  who  have  proposed  algebraic  formulae  to  calculate  the  surface  of  the 
zones  of  the  ellipsoid,  and  who  have  promised  to  publish  tables  calculated  accord- 
ing to  those  formula,*  are  of  opinion  that  the  irregularities  of  the  terrestrial  sphe- 
roid are  not  yet  sufficiently  known  to  be  determined  exactly. 

Diven  ques-  I  We  have  considered  the  globe  under  its  principal  geometrical  relations, 
by'the'giobe.  |  and  it  remains  for  us,  according  to  the  ancient  custom  of  geographers, 
to  show  how  various  elementary  questions  are  resolved  by  means  of  the  artificial 
globe.  But  our  readers  are  aware,  that  exact  solutions  of  these  problems  can  only 
be  found  by  calculation;  and  besides,  the  questions  commonly  solved  by  the  globe, 
are  mostly  either  too  vague  or  too  foreign  to  geography  to  deserve  any  mention  in 
this  work.  We  shall  confine  ourselves  to  some  short  indications. 

To  find  on  the  artificial  globe  the  latitude  of  any  terrestrial  place,  the 
globe  must  be  made  to  turn  round  its  immovable  axis  till  the  fixed  meri- 
dian be  brought  on  that  place ;  and  the  degree  marked  on  the  meridian  at  that  point 
will  give  the  latitude  of  the  place.  The  longitude  of  the  same  place  will  then  be 
found  on  the  equator,  at  the  point  where  this  circle  passes  under  the  meridian.  If 
we  wish,  on  the  contrary,  to  determine  the  position  of  a  place,  the  longitude  and  lati- 
tude of  which  are  known,  we  have  only  to  make  the  point  of  the  equator,  which  is 
at  the  given  longitude,  pass  under  the  meridian,  and,  taking  on  the  meridian  the  same 
latitude,  we  shall  have  the  geographical  position  of  the  place. 

The  dial,  which  is  commonly  adapted  to  the  north  pole  of  the  globe,  serves  to 
show  the  hour  in  one  part  of  the  earth  when  it  is  noon  in  another ;  for,  by  placing 
the  latter  under  the  meridian,  after  having  fixed  at  noon  the  needle  of  the  dial,  and 
making  the  globe  turn  till  the  meridian  is  on  the  place,  the  hour  of  which  is  required, 
the  needle  will  indicate  on  the  dial  the  hour  wanted :  it  is  afternoon  if  the  globe  has 
been  turned  to  the  east,  and  forenoon  if  it  has  been  turned  to  the  west. 

*  De  Zach.  Correspond,  i.  181—184.  Pasquich,  ibid,  443 ;  ix,  301—308,  Comp.  Klugel, 
Annuaire.  Astron.  Berlin,  1790,  p.  243,  sqrj. 
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To  measure 
distances. 


If  we  wish  to  know  the  length  of  the  longest  day  for  all  the  points 
of  a  hemisphere,  the  northern,  for  example,  we  must  place  the  meridian, 
so  that  the  border  of  the  arctic  polar  circle  touches  the  horizon  of  the  globe  :  this 
horizon  will  then  be  confounded  with  the  circle  of  illumination.  If  we  bring  into 
the  meridian  any  point  whatever  of  the  proposed  hemisphere,  and  then  fix  the  needle 
of  the  polar  dial  at  twelve,  and  make  the  globe  turn  towards  the  east  till  the  point 
marked  enters  the  horizon,  the  needle  will  stop  at  the  hour  at  which  this  point  passes 
from  the  enlightened  to  the  obscure  part.  The  number  of  hours  gone  over  on  the 
dial  will  be  half  of  the  duration  of  the  day  required.  By  placing  the  pole  nearer 
the  horizon,  we  shall  give  this  circle  the  position  which  the  circle  of  illumination 
takes  in  the  times  which  precede  and  follow  the  solstices,  and  we  shall  find,  as  above, 
the  length  of  the  day  in  each  country.  In  this  position  of  the  globe,  all  the  points 
which  are  at  the  same  time  on  the  western  border  of  the  horizon,  are  those  which 
see  the,  sun  rise  at  the  same  moment  that  those  on  the  eastern  border  see  it  set. 

The  directions  of  the  winds  with  respect  to  the  meridian  line,  and  the 
names  assigned  to  them,  are  generally  marked  on  the  horizon.  By  this 
means  we  may  ascertain  the  position  of  a  place  with  respect  to  the  sun, 
at  the  moment  when  it  appears  to  rise  or  set,  by  observing  on  what  point  of  the  hori- 
zon the  given  place  passes  from  the  obscure  to  the  enlighted  part,  or  from  this  into 
the  other.  The  globe,  thus  turned,  affords  the  means  of  representing  physically  all 
the  phenomena  of  the  annual  motion  of  the  earth.  It  is  sufficient  to  put  in  a  dark 
room  a  globe  with  a  taper,  which  answers  perpendicularly  to  the  centre  of  the  hori- 
zon, and  at  a  pretty  considerable  distance  relatively  to  the  diameter  of  the  globe  ; 
we  shall  then  obtain  the  same  phenomena  as  the  sun  produces  during  the  rotation  of 
the  earth,  according  to  the  different  positions  which  the  axis  of  the  earth  takes  with 
respect  to  that  luminary.* 

The  distance  of  two  places  is  measured  by  placing  one   of  those 
points  on  the  meridian,  then  bringing  above  it  the  fixture  of  the  circle 
of  heights,  and  making  this  arc  of  a  circle  turn  round  its  fixture,  till  it  passes  by  the 
other  point  proposed.     The  number  of  degrees  and  parts  of  degrees  marked  at  this 
point  being  reduced  into  itinerary  measures,  will  give  the  distance  required. 

If  we  wish  to  know^on  what  line  one  of  these  places  is  situated  with  I  To  rectify  the 
respect  to  the  meridian  of  the  other,  we  must  first  place  the  globe  so  |  slobe- 
that  the  second  point  may  answer  to  the  centre  of  the  horizon,  that  is  to  say,  we 
must  rectify  the  globe  for  that  point.  This  is  done  by  taking  its  latitude,  and  making 
the  meridian  move  in  its  encastrement  with  the  horizon,  till  the  elevation  of  the 
nearest  pole  is  equal  to  this  latitude.  The  horizon  is  then,  with  respect  to  the  globe, 
in  the  position  which  the  rational  horizon  of  the  place  proposed,  occupies  on  the 
earth.  The  globe  being  thus  rectified,  the  fixture  of  the  circle  of  heights  is  brought 
back  on  the  place  in  question,  and  is  afterwards  made  to  pass  by  the  first  point. 
The  number  of  degrees  and  parts  of  degrees  comprised  on  the  horizon,  are  then 
counted  from  the  circle  of  heights  to  the  meridian,  either  on  the  north  or  south  side, 
and  we  have  the  measure  of  the  angle  formed  with  the  meridian  by  the  arc  of  the 
great  circle  which  joins,  by  the  shortest  way,  the  two  points  proposed. 

The  problem  of  finding  the  duration  of  the  longest  day  for  any  place, 
may  also  be  resolved  by  substituting  the  rational  horizon  of  the  place 
for  the  circle  of  illumination.  For  this  purpose  the  globe  must  be  recti- 
fied for  the  place  in  question,  and  be  placed  in  the  meridian,  the  needle  of  the  polar 
dial  must  be  placed  at  XII.  and  then  the  degree  on  which  the  declination  of  the  sun 
at  the  proposed  moment  falls,  being  marked,  the  globe  must  be  turned  till  the  point 
which  corresponded  to  that  degree  of  the  meridian  is  in  the  horizon.  The  number 
of  hours  which  the  needle  has  passed  over  the  dial,  will  be  the  number  of  those 
which  elapse  between  the  passage  of  the  sun  to  the  meridian,  and  its  rising  and  set- 
ting. It  is  plain  that  the  point  taken  under  the  meridian,  at  the  same  distance  from 
the  equator  as  the  sun,  goes  over  on  the  globe  the  same  route  as  that  luminary. 
The  same  process  would  make  known  the  time  that  would  elapse,  in  any  place  what- 

*  Kiel,  Institut.  Astron.  p.  89. 
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ever,  between  the  passage  to  the  meridian,  and  the  rising  or  setting. of  a  heavenly 
body,  whose  declination  is  given ;  only  the  point  that  answers  to  this  declination 
must  be  marked  on  the  meridian.  To  determine  the  duration  of  twilight,  we  must 
trace,  by  means  of  the  circle  of  heights,  18°  below  the  horizon,  a  circle  parallel  to 
it,  and  determine  the  instant  when  the  point  taken  on  the  globe  to  represent  the  sun, 
reaches  that  circle. 

New  comtruc-  All  these  problems  would  be  more  easily  explained  if  our  globes  were 
tion  cf  globes,  constructed  after  the  new  method  proposed  in  part  by  G.  Adams.*  but 
executed  and  perfected  by  Covens.  |  Our  readers  will  be  able  to  judge  of  it  from 
Fig.  18,  of  which  we  will  give  a  short  explanation.  The  great  circular  support 
ABC,  which  in  common  globes  represents  the  horizon,  here  represents  the  ecliptic. 
On  this  broad  band  are  two  divisions,  consecrated,  one  to  the  motions  of  the  sun, 
the  other  to  those  of  the  moon.  In  the  first  we  observe  a  subdivision  indicating  the 
365  days  of  the  common  year,  and  another  for  leap  year.  A  small  artificial  sun 
moves  at  will  on  the  ecliptic.  The  exterior  division  of  the  ecliptic  shows  the  longi- 
tude and  latitude  of  the  moon  for  each  day  of  her  age.  The  great  brass  circle 
PNM,  perpendicular  to  the  ecliptic,  is  a  meridian  circle,  and  especially  the  colure  of 
the  solstices.  The  axis  of  the  terrestrial  globe  is  fixed  in  this  circle  at  the  points 
FK,  and  inclined  on  the  ecliptic  under  an  angle  of  66°  32'.  In  the  poles  of  the 
ecliptic  at  the  points  L  and  G,  rise  two  pins  which  bear  a  circle  of  celestial  latitude. 
To  this  moveable  circle  are  attached  two  stars,  also  moveable,  and  which  can  be 
placed  under  any  celestial  latitude  or  longitude  we  please.  The  semicircle  FOPI, 
is  the  half  of  a  circle  of  declination.  CBD  is  the  celestial  equator,  which  forms 
with  the  ecliptic  an  angle  of  23°  28'.  These  are  the  celestial  circles  which  do  not 
turn  with  the  globe,  and  which  represent,  as  it  were,  an  abridgment  of  the  armillary 
sphere.  On  the  globe  itself,  is  a  moveable  semi-meridian  RTQ.  It  is  divided  into 
degrees,  counted  on  one  side  from  the  pole  to  the  equator,  and  on  the  other  in  the 
inverse  order.  A  great  circle,  VSW,  is  so  fixed  as  constantly  to  preserve  a  perpen- 
dicular position  on  the  meridian  RTQ,  at  the  same  time  that  it  may  be  made  to 
coincide  therewith ;  it  serves  to  represent  the  rational  horizon  of  any  place  whatever. 
Almost  on  the  globe  itself,  in  the  plane  of  the  equator,  is  a  horary  circle  XYZ,  attached 
to  the  meridian.  The  moveable  sun  performs  the  functions,  of-  the  needles  in  the 
common  globes. 

It  is  easy  to  conceive  the  advantages  of  this  new  construction.  In  the  first  place, 
it  gives  a  much  clearer  idea  of  the  horizon,  as  being  a  circle  independent  of  the  mo- 
tion of  the  earth.  To  rectify  the  globe,  or  to  place  it  at  the  height  of  the  pole  of  a 
place,  it  is  sufficient  to  bring  the  proposed  place  under  the  meridian  RTQ,  and  then 
to  push  the  horizon  VSW  to  a  distance  of  90  degrees.  On  this  globe  the  celestial  cir- 
cles are  better  distinguished  from  the  terrestrial ;  the  annual  motion  of  the  sun  is  bet- 
ter represented ;  in  short,  students  will  derive,  from  the  study  of  such  a  globe,  more 
precise  ideas  of  the  relations  of  our  planet  with  the  heavenly  bodies  which  surround  it. 
We  might  here  indulge  in  an  historical  digression  on  the  successive  im- 
provements in  the  construction  of  globes,  from  that  of  Rogerk,  immor- 
talized by  the  commentary  of  Edrisi,  down  to  the  time  of  Blaeuw  and  Coronelli, 
who  first  made  globes  of  elegant  forms  and  considerable  dimensions.  We  might 
investigate  the  origin  of  these  instruments  which  were  known  to  the  ancients ;  in- 
quire whether  Atlas  was  the  inventor  of  them,  and  whether  the  two  famous  capitals 
of  the  temple  of  Solomon  J  were  a  pair  of  globes ; — whether  AJbert  Durer,  or  Henry 
Glarean,  first  taught  the  art  of  drawing  and  engraving  spherical  segments,  and  of 
pasting  them  on  a  ball:§  we  might  show  that  the  means  of  multiplying  globes  by  en- 

•  G.  Jldam*,  Treatise  describing  the  construction  and  use  of  new  Celestial  and  Terrestrial 
Globes,  Lond.  1766. 

f  Covens,  Hanleidung,  8tc.  (Introd.  a  la  Connaissance  des  nouveaux  globes,  &c.)  Amsterd. 
1802.    Comp.  Van  Beck-Calkoen,  in  Zach.     Correspond,  xiv.  270. 

*  Fabricii,  Bibl.  Grscca,  lib.  iv.  c.  14.  p.  464.    Hauber,  Hist.  Des  Cartes  Geog.  57,  and  Sup. 
plem.  38,  (en  Allemand.) 

§  Zach,  Corresp.  xiii.  (1806,)  156.    Glareanus,  De  Geogr,  c.  19.  1527.    Vaugondy,  Geogr. 
Institut.  p.  359. 
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graving  must  have  been  generally  known  in  1530,  since  the  cosmography  of  Gemma 
Phrysius  was  accompanied  by  a  similar  instrument,  as  our  modern  books  are  with  an 
atlas;* — and  finally,  we  might  be  allowed,  perhaps  to  describe  the  most  famous  ter- 
restrial globes,  such  as  that  of  Coronelli,  framed  at  the  expense  of  the  Cardinal 
d'Estrees,  and  placed  first  at  Marly,  then  in  the  king's  library  at  Paris  ;t  that  of  Got- 
torp,  composed  by  Olearius  between  1654  and  1664,  and  which  Peter  the  Great 
brought  in  a  frigate,  to  adorn  his  new  capital;  that  of  Cambridge,  which  is  18  feet  in 
diameter,  being  six  feet  more  than  any  of  the  preceding;  and  many  others,  celebrated 
for  their  size  or  magnificence.  But  these  historical  researches  would  lead  us  too 
much  from  our  subject.  We  shall  only  remark,  that  the  copper  globe  placed  in  the 
library  of  the  Institute,  though  incomplete  with  respect  to  modern  discoveries,  leaves 
all  other  great  globes  very  far  behind  in  the  beauty  of  its  execution.  Bonaparte  had 
one  made,  now  in  the  Thuilleries,  which  does  great  honour  to  MM.  Poirson  and 
Mentelle. 

Among  the  globes  that  come  into  the  market,  we  distinguish  those  of  Lapic  andf 
Poirson  at  Paris,  made  of  a  homogeneous  mass  of  papier  mache.  Those  of  Sotz- 
mann,  published  by  Frantz  at  Nuremberg,  are  also  esteemed,  as  well  as  those  of 
Cary  and  Jones  of  London. 

Besides  armillary  spheres  and  artificial  globes,  there  are  two  other  instruments  of 
which  the  use  may  be  recommended  to  young  persons.  One  is  the  planisphere  of 
Fortin,  which  represents  the  true  planetary  system  in  a  new  and  more  perfect  man- 
ner ;  one  can  even  perceive  in  it  the  ellipticity  of  the  orbit  of  the  earth.  The  other 
is  the  geocyclic  machine  of  Loysel,  calculated  to  demonstrate  the  motion  of  the 
earth.  The  use  of  it  is  explained  in  Mentelle's  Elementary  Cosmography.  A  taste 
for  study  should  be  excited  in  youth  by  this  sort  of  scientific  sports ;  but  to  expect  a 
detailed  description  of  them  here,  would  be  ,to  appreciate  but  imperfectly  the  object 
of  our  work. 


BOOK  iv.  , 

Continuation  of  the  Theory  of  Geography.     Of  Geographical  Maps.     Of  the  Ste- 
reographic,  Orthographic,  and  Central  Projection. 

LARGE  globes  are  costly  and  inconvenient  instruments  ;  small  ones  do  not  exhibit 
sufficient  details.  It  became  necessary,  therefore,  to  have  recourse  to  pictures, 
which,  on  a  plane  surface,  might  give  a  representation  of  the  globe  and  its  parts. 
These  representations  embrace  either  the  whole  earth  or  a  part  of  the  world,  or  a 
single  country.  In  the  first  case  they  are  called  maps  of  the  world,  and  I  Different  sorts 
when  they  have  a  circular  form,  planispheres;  those  of  the  second  class  |  cai  ma°ps?phl" 
are  called  general  maps;  the  others  are  special  maps.  Among  the  special  maps,  some 
represent  a  province  on  a  large  scale,  with  all  its  remarkable  places ;  these  are  cho- 
rographic  maps.  If  the  designer  has  entered  into  all  the  details  of  the  nature  of  the 
ground,  or  has  even  traced  out  insulated  habitations,  and  the  direction  of  roads  and 
rivers,  they  are  topographical  maps.  It  is  plain  that  these  sorts  of  maps  must  neces- 
sarily embrace  a  small  district,  and  approach  insensibly  to  geometric  plans.  Custom 
sometimes  confounds  these  denominations.  .  Geographical  maps,  properly  so  called, 
are  also  distinguished  from  those  that  are  appropriated  to  a  particular  use ;  such  are 
hydrographic  charts,  destined  for  mariners,  mineralogical  maps,  and  others.  J 

*  Gemma  Phrysius,  I3e  Prin.  Astron.  et  Cosmogr.  deque  usi  Globi,  1530.  On  the  title ;  Ye- 
ntitnt  ciimglobis;  Lovanii,  &c. 

f  De  la  Hire,  Descript.les  Globes  de  Marly,  1703. 

$  Mayer's  Complete  Introduction  to  the  Art  of  Tracing  Geographic,  Hydrographic,  and  Ce- 
lestial Maps,  &c.  Evlang,  1794,  (in  German.)     Puissant,  Trait£  de  Topog.  b,  \\.  p,  92— 152, 
Comp.  Uob.  Vaugondy,  Instit.  Ggograph.  part  ii,  &c. 
YOL.  L— F 
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The  figure  of  the  earth  prevents  the  possibility  of  giving  a  general  picture,  in 
which  the  distances  of  places,  and  the  relative  extent  of  regions,  might  be  preserved 
in  their  mutual  relations.  There  are  curved  surfaces,  which  can  be  extended  on  a 
Developable  plane  without  rent  or  duplication,  and  which  for  this  reason  are  called  de- 
>urftces.  velopablc  surfaces;  such  are  those  of  cones  and  cylinders;  but  others, 

like  those  of  the  sphere  and  spheroids,  cannot  be  so  extended.  The  earth  being  a 
spheroid,  its  surface  cannot  coincide  rigorously  with  a  plane;  and  thence  results  the 
impossibility  of  marking  on  a  map  at  the  same  time,  and  in  their  natural  relations, 
the  extent  of  countries,  the  distances  of  places,  and  the  similitude  of  configurations. 
Geographers  are  obliged  to  have  recourse  to  various  constructions,  to  represent,  at 
least  in  an  approximative  manner,  each  of  these  relations  in  particular, 
or  projections.  |  These  constructions  have  received  the  name  of  projections;  a  name 
applied  in  general  to  designs,  the  object  of  which  is  to  indicate  on  a  plane  the  dimen- 
sions of  the  sphere,  and  of  the  bodies  it  contains.  They  are  of  two  kinds:  some  are 
real  perspectives  of  the  globe,  or  of  the  parts  of  its  surface,  taken  from  different  points 
of  view ,  and  on  different  planes;  the  others  are  only  a  kind  of  developments,  restrained 
to  approximative  laws,  and  appropriated  to  the  relations  which  it  is  wished  to  preserve 
in  preference.  It  is  of  the  projections  in  perspective  that  we  shalf  now  occupy  our- 
selves in  this  Book.  Let  us  first  explain  the  general  theory  of  projection,  as  well  as 
it  can  be  done  without  the  help  of  the  higher  geometry.* 

Projection,  in  the  language  of  perspective,  signifies  the  representation  of  an  object 
on  the  perspective  plane,  or  the  plane  of  the  picture.  For,  in  every  picture,  there  is 
supposed  between  the  object  to  be  represented  and  the  point  of  view,  a  plane  which 
intercepts  all  the  rays  of  light  directed  from  each  of  the  visible  objects  to  the  point  of 
view.  Then  we  conceive  a  multitude  of  points  of  intersection  of  those  rays  with  the 
plane  of  the  picture.  The  assemblage  of  these  points  is  the  image  of  all  that  lies 
under  the  view  of  the  spectator.  Each  point  of  intersection  is  the  perspective  of  the 
point  whence  emanates  the  ray  of  light,  which  having  traversed  the  perspective  plane, 
terminates  in  the  point  of  view.  In  order  that  the  perspective  of  a  plane  figure,  as  of 
a  square,  of  a  circle,  &c.  be  a  similar  figure,  two  things  are  requisite ;  first,  that  the 
point  of  view  should  be  in  the  axis  of  the  figure ;  secondly,  that  the  plane  of  the  pic- 
ture be  perpendicular  to  that  axis.  If  the  plane  to  be  represented  is  in  another  more 
perpendicular  to  that  of  the  picture,  it^can  only  be  represented  by  a  straight  line.  A 
solid  cannot  be  seen  entirely  in  a  single  point  of  view,  two  at  least  are  necessary. 
In  order  that  a  sphere  be  divided  into  two  equal  surfaces  by  simple  perspective,  the 
point  of  view  must  be  at  an  infinite  distance.  The  straight  line,  drawn  from  the  cen- 
tre of  the  globe  to  the  point  of  view,  is  the  axis  of  the  great  circle  which  separates 
the  visible  hemisphere  from  that  which  is  not.  It  is  called  the  optical  axis. 

The  projection  of  the  sphere  is  commonly  divided  into  orthographic  and  stereo- 
graphic. 

i*w§  of ortho-  I  Orthographic  projection  is  that  where  the  surface  of  the  sphere  is  re- 
jSLn. pl  I  presented  by  a  plane  which  cuts  it  through  the  middle,  the  eye  being 
placed  vertically  at  an  infinite  distance  from  the  two  hemispheres.  Here  are  the 
principal  laws  of  this  projection  :|  1st,  The  rays  by  which  the  eye  sees  at  an  infinite 
distance  are  parallel.  2d,  A  right  line  perpendicular  to  the  plane  of  projection,  is 
projected  through  a  single  point,  which  is  that  where  this  line  cuts  the  plane  of  pro- 
jection. 3d,  A  right  line  which  is  not  perpendicular  to  the  plane  of  projection,  but 
parallel  or  oblique  to  ify  is  projected  by  a  straight  line  terminated  by  perpendicular* 
brought  on  the  plane  of  its  extremities.  4th,  The  projection  of  the  line  is  the  greatest 
possible  when  it  is  parallel  to  the  plane  of  projection.  5th,  Thence  it  follows  evident- 
ly, that  a  line  parallel  to  the  plane  of  projection  is  projected  by  a  line  that  is  equal  to 
it;  but  that,  if  it  is  oblique  to  the  plane  of  projection,  it  is  projected  by  a  line  less 
than  it.  6th,  A  plane  surface,  if  it  is  perpendicular  to  the  plane  of  projection,  is  pro- 
jected by  a  simple  straight  line ;  and  this  straight  line  is  the  line  itself,  where  it  cuts 

•  See  Euler,  Acta  Acad.  Petropol.  i.  p.  I.  Lagrange,  Mem.  de  1'Acad.  de  Berlin,  1779. 
Molleverde,  Analyse  de  la  Projection  Stereographique,  dans  74ach,  Correspond,  xiv,  437,  528, 
ft  seg. 

t  D'Alembert,  Encycl,  Method,  art,  projection. 
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the  plane  of  projection.  7th,  Thence  it  is  evident,  that  the  circle,  the  plane  of  which 
is  perpendicular  on  the  plane  of  projection,  and  which  has  its  centre  on  that  plane, 
ought  to  be  projected  by  the  diameter  which  is  its  common  section  with  the  plane  of 
projection.  8th,  It  is  also  evident,  that  an  arc  of  a  circle,  the  extremity  of  which 
would  answer  perpendicularly  to  the  centre  of  the  plane  of  projection,  ought  to  be  pro- 
jected by  a  straight  line  equal  to  the  sine  of  that  arc,  and  that  its  complement  is  pro- 
jected by  a  line  which  is  simply  the  versed  sine  of  that  arc.  9th,  A  circle,  parallel 
to  the  plane  of  projection,  is  projected  by  a  circle  that  is  equal  to  it;  and  a  circle 
oblique  to  the  plane  of  projection  is  projected  in  an  ellipsis. 

Stereographic  projection  is -that  where  the  surface  of  the  sphere  is  re-  I  Laws  of  stere- 
presented  on  the  plane  of  one  of  its  great  circles,  the  eye  being  supposed  |  jSin.lc  r 
at  the  pole  of  that  circle.  In  the  stereographic  projection  the  globe  is  considered  as 
a  transparent  solid.  The  hemisphere  represented  is  that  which  is  opposed  to  the 
hemisphere  in  which  the  eye  is  supposed  to  be.  Here  are  the  principal  laws  of 
stereographic  projection. 

1st,  Every  great  circle,  passing  by  the  centre  of  the  eye,  is  projected  in  a  straight 
line.  2d,  A  circle  placed  perpendicularly  opposite  the  eye,  is  projected  by  a  similar 
circle.  3d,  A  circle  placed  obliquely  with  respect  to  the  eye,  is  projected  by  another 
circle,  the  radius  of  which  increases  in  the  ratio  of  the  obliquity.  4th,  If  a  great  circle 
is  projected  on  the  plane  of  another  great  circle,  its  centre  will  be  on  the  line  of  the 
measures,  that  is  to  say,  on  the  projection  of  the  great  circle,  which  passes  through 
the  eye,  and  which  is  perpendicular  to  the  circle  to  be  projected,  and  to  the  plane  of 
projection.  The  centre  of  the  projected  circle  will  be  distant  from  the  centre  of  the 
primitive  circle,  or  of  projection,  by  the  quantity  of  the  tangent  of  its  elevation  above 
the  primitive  plane;  or  the  plane  of  projection.  5th,  A  small  circle  will  be  projected 
through  another  circle,  the  diameter  of  which  (if  the  circle  to  be  projected  surrounds 
the  pole  of  the  primitive  circle)  will  be  euqal  to  the  sum  of  the  semi-tangents  of  the 
greatest  and  smallest  distance  from  the  pole  of  the  primitive  circle,  these  tangents 
being  taken  each  in  the  line  of  the  measures  of  the  same  side  of  the  centre  of  the 
primitive  circle.  6th,  In  the  stereographic  projection,  the  angles  which  the  circles 
make  on  the  surface  of  the  sphere  are  equal  to  the  angles  which  the  lines  of  their 
respective  projections  make  among  themselves  on  the  plane  of  projection.* 

Setting  out  from  these  principles,  methods  have  been  found  for  tracing  maps  of 
the  world  according  to  either  of  these  projections.f 

Three  sorts  of  stereographic  projections  are  in  common  use :  1st,  That 
on  the  plane  of  the  equator,  called  polar,  because  the  eye  is  supposed  to 
be  at  one  of  the  poles.  2d,  That  on  the  plane  of  a  meridian,  commonly  that  of  the 
Isle  of  Ferro,  which  cuts  the  globe  into  two  hemispheres,  one  containing  America 
and  the  other  Europe,  Asia,  and  Africa.  3d,  That  on  the  plane  of  the  horizon  of 
any  place  whatever. 

Let  us  first  explain  the  method  of  tracing  the  polar  projection.     Sup- 
posing the  eye  at  one  of  the  poles,  the  picture  will  be  itself  the  plane  of 
the  equator;  the  meridians  will  be  projected  by  the  straight  lines,  and  the  circles 
parallel  to  the  equator  by  concentric  circles. 

The  meridians  are  traced  as  follows:  Let  AP.  fig.  19.  be  the  radius  I  Tracing  of 
representing  that  of  the  terrestrial  sphere,  and  ABCD  one  of  the  great  |  raendians' 
circles  of  that  sphere.  The  centre  P  being  taken  for  the  projection  of  the  optical 
axis,  or  of  the  point  of  view  placed  at  the  pole,  the  circumference  ABCD  will  be  the 
projection  of  the  equator.  But  as  the  planes  of  the  meridians  all  cut  each  other  ac- 
cording to  the  axis  of  the  earth,  which  is  perpendicular  to  ABCD,  the  projection  of 
the  first  meridian  may  be  represented  by  any  diameter  whatever;  for  example,  by  AB. 
Now,  if  we  divide  the  semi-circumference  ACB  into  20  equal  parts  and  if,  through 
all  the  points  of  division,  we  carry  diameters  such  as  (1)  (30),  (2)  (40),  and  so  on, 
they  will  be  the  projections  of  the  meridians  corresponding  with  the  longitudes  A  (1,) 
A  (2;)  the  difference  of  longitude  of  the  two  meridians,  traced  in  this  way,  will  be  10 
degrees,  new  French  measure,  or  9,  ancient,  since  the  arc  AC,  which  is  the  quadrant, 
and  equal  to  100  new  degrees,  or  90  ancient,  is  divided  into  10  equal  parts. 

*  D'Alembert,  loc,  cit,  t  Puissant,  Topographic,  117,  sqg, 
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•mcing  of  the  1  To  obtain  the  projection  of  the  parallels  to  the  equator,  spaced  from 
parallels.  |  JQ  to  jo  degrees,  we  must  raise  the  diameter  CD  perpendicular  to  AB, 
and  draw  the  straight  lines  D  (1),  D  (2),  D  (3),  and  the  following,  which  will  cut 
the  diameter  Al>  at  the  points  d'  d"  d'",  and  so  on.  Then,  by  making  the  radii  Pd' 
Pd",  turn  round  the  point  P,  as  the  common  centre,  the  circles  will  be  described 
-which  are  the  required  projections.  In  this  method  D  is  taken  for  a  point  of  view, 
and  the  points  d'  d"  d'",  are  the  stereographic  projections  of  the  corresponding  points 

(1)  (2)  (3),  belonging  to  the  parallels  of  the  10th,  20th,  30th  degrees;  for  if  we  con- 
ceive that  the  circle  ABCD,  turns  round  the  diameter  AB,  till  it  makes  a  right  angle 
•with  the  plane  of  the  figure,  the  radius  PD  will  be  perpendicular  to  this  plane,  the 
point  C  will  be  the  pole  opposed  to  the  point  of  view  D,  and  the  circles  A  (1),  A  (2), 
&c.  will  be  the  respective  latitudes  of  the  parallels  to  the  equator;  consequently,  the 
traces  A,  d'  d",  &c.  of  the  visual  rays  DA,  D  (1),  D  (2),  will  represent  on  the  per- 
spective plane,  the  points  A  (1)  and  (2). 

Equatorial  I  Let  us  pass  to  the  stereographic  projection  on  a  meridian.  In  this 
SETme^dian.  |  inethod/the  point  of  view,  always  placed  in  the  centre  of  the  hemisphere, 
opposed  to  that  which  is  to  be  represented,  is  on  the  circumference  of  the  equator, 
and  the  projection  of  this  great  circle  is  a  straight  line  perpendicular  to  the  axis  of 
the  poles  of  the  earth. 

Trncmgofthe  I  The  meridians  are  projected  in  the  manner  we  shall  now  indicate,  by 
meridians.  |  making  use  of  Fig.  20.  Let  AB  be  the  projection  of  the  equator,  PP', 
the  axis  of  the  earth,  and  C  the  centre  of  the  mass,  or  the  projection  of  the  point  of 
view  on  the  picture,  on  the  plane  of  the  meridian  APBP',  the  meridian  we  shall  con- 
sider here  as  the  first.  All  the  meridians  having  PP'  for  their  common  section,  and 
their  projections  being  circles,  the  circumferences  of  which  necessarily  pass  through 
P  and  P',  it  follows  that  their  centres  are  on  the  right  line  AB.  Let  us  divide  as  be- 
fore the  arc  AP  into  ten  equal  parts,  let  us  draw  the  diameter  (1)  (21),  and  through 
its  extremities  let  us  bring  the  right  lines  P'  (1),  P'  (21),  which  will  cut  respectively 
AB,  which  we  shall  prolong,  if  necessary,  to  the  points  TO'  and  »';  these  points  will 
be  the  projections,  or  the  perspectives  of  the  extremities  of  the  diameter  of  the  me- 
ridian of  the  map,  passing  by  the  point,  the  longitude  of  which,  with  respect  to  the 
iirst  meridian  AP',  is  10  degrees,  new  measure.  If,  therefore,  from  the  middle  of 

jw',  »',  as  a  centre,  with  a  radius  =^— ,  we  describe  the  arc  Pm'  P',  we  shall  have 

the  projection  of  the  meridian  required.  By  repeating  the  same  construction  for  the 
points  of  division  (2)  (3),  and  the  others,  we  sjiall  obtain  the  projections  of  the  other 
meridians ;  and,  by  a  natural  consequence  of  the  symmetry  of  the  figure,  what  we  have 
constructed  in  the  semicircle  PAP',  will  serve  for  the  other  semicircle  PBP'.  As 
to  the  meridian,  the  plane  of  which  is  perpendicular  to  the  picture  APB,  it  will  be  re- 
presented there  by  a  right  line  which  coincides  with  the  axis  PP'. 

As  the  length  of  the  radii,  to  describe  the  meridians,  may  become  too  great  to  trace 
these  circles  by  means  of  a  compass,  a  very  simple  instrument  is  used,  composed  of 
two  movable  rulers,  AC  and  CB,  Fig.  20,  united  at  C  by  a  hinge,  which  allows  them 
to  form  any  angle  whatever.  A  pencil  is  placed  in  the  centre  of  the  motion  of  these 
two  rulers,  the  point  C  is  made  to  coincide  with  the  point  ?n/,  Fig.  21 ;  at  the  points 
PP'  are  fixed  too  small  metal  points,  against  which  the  edges  of  the  rulers  are  applied, 
the  point  C  always  resting  on  m';  then,  without  varying  the  angle  ACB,  the  instru- 
ment is  made  to  move,  so  that  the  rulers  lean  incessantly  against  the  points  PP'. 
The  pencil  C  then  describes  the  arc  of  the  circle  Pm'  P',  Fig.  21.  The  demonstra- 
tion of  this  process  is  afforded  by  elementary  geometry. 

Tracing  of  pa-  1      Let  us  now  indicate  the  projection  of  the  parallels.     These  circular 
I  curves  ought  to  pass  by  the  corresponding  points  of  division,  (1)  (19), 

(2)  (18),  (3)  (17),  &c.  and  their  centres  are  necessarily  situated  on  the  prolongation 
of  the  axis  PP'.     We  may  determine,  for  example,  the  centre  of  the  projection  of 
the  parallel  (9)  (11),  in  the  following  manner.     Drawthe  straight  lines  B  (9),  B  (11); 
the  first  will  cut  PP'  at  the  point  r',  the  second  at  the  point  r,  and  the  distance  rr' 
will  be  the  diameter  of  the  parallel,  which  is  moreover  determined  by  the  three  points 
known  (9)  r,  (11);  wo  have  only  to  describe  an  arc,  the  centre  of  which  shall  be  in 
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the  middle  of  rr;,  and  the  radius  equal  to  the  arc  (9)  P;  it  will  be  on  the  map  the  pa- 
rallel  of  90  degrees,  new  measure. 

We  shall  next  consider  the  horizontal  stereographic  projection,  the  most  I  Horizontal 
interesting  application  of  this  method.  The  rational  horizon  of  any  place  |  Pr°Jection- 
whatever,  will  serve  as  a  plane  of  projection ;  the  point  of  view  is  the  lowered  pole  of 
that  horizon ;  the  meridian  that  passes  through  that  place  is  represented  by  a  right 
line,  and  is  commonly  called  the  principal  meridian.  Now  let  ABDE,  Fig.  22,  be 
the  horizon  of  a  place :  its  centre  C  will  be  the  projection  of  the  point  of  view,  or  of 
the  pole  of  the  horizon.  Again,  let  AB  be  the  diameter  which  represents  the  prin- 
cipal meridian.  If  the  angle  PC  A  is  equal  to  the  height  of  the  pole,  and  DE  be  per- 
pendicular to  AB,  the  right  line  PE  will  cut  AB  in  a  point  p,  which  will  be  the  pro- 
jection of  the  raised  pole  of  the  globe.  If,  in  like  manner,  the  line  EP'  is  prolonged 
till  it  cuts  the  prolongation  of  AB  in  p',  this  point  will  be  the  projection  of  the  low- 
ered pole  of  the  globe.  The  projections  of  the  meridians  which  will  all  pass  through 
the  points  pp',  will  have,  at  the  same  time,  their  centre  on  the  right  line  SS',  perpen- 
dicular on  F,  or  on  the  middle  pp'.  SS'  is  called  the  line  of  the  centres  of  the  meri- 
dians. It  is  remarkable  that  the  line  CF  is  equal  to  AT,  which  is  the  tangent  of  the 
height  of  the  pole.  To  complete  the  determination  of  the  projection  of  the  meridians, 
it  is  sufficient  to  find  a  third  point. — Here  is  a  method  to  find  that  element.* 

The  meridian  whose  plane  is  perpendicular  to  the  principal  meridian  I  Tracing  of  the 
AB,  cuts  the  horizon  according  to  the  right  line  DE,  perpendicular  to  j  meridia"s- 
AB ;  therefore,  if  from  the  point  I  as  centre,  and  with  a  radius  TD,  we  describe  the 
arc  DPE,  this  arc  will  be  the  projection  of  the  meridian  passing  through  the  longi- 
tude of  100  degrees,  new  measure,  or  90  ancient  degrees,  counting  from  the  princi- 
pal meridian  AB.  The  projection  of  the  equator  does  not  present  more  difficulties ; 
for  if  we  raise  the  diameter  QQ',  perpendicularly  to  PP',  this  diameter  will  be  that 
of  the  equator,  and  its  projection  on  the  map  will  be  qqf.  Consequently,  if  from  the 

middle  of  the  line  qq',  as  centre,  and  with  a  radius  =  ^  ,  or  equal  to  the  cosecant 

of  the  latitude  of  the  centre  of  the  map,  we  describe  the  arc  D^E,  it  will  be  the  pro- 
jection of  the  half  of  the  equator.  We  must  now  recollect  the  principle  on  which 
the  stereographic  projections  of  two  great  circles  of  the  sphere,  make  between  them 
the  same  angles  as  the  real  planes  of  those  circles.  Hence  is  derived  this  geome- 
tric construction :  From  the  point  p  as  a  centre,  and  with  an  arbitrary  radius, — with 
an  equal  radius,  for  example,  to  pF,  let  us  describe  a  circumference,  and  divide  it 
into  40  equal  parts,  setting  off  from  AB,  (if  we  wish  to  trace,  as  before,  only  40  me- 
ridians,) and  through  all  the  points  of  division  radii  must  be  brought,  whose  prolon- 
gations will  meet  the  line  SS',  or  the  line  of  the  centres  in  different  points  x'  x" ,  &c. 
These  points  will  be  the  centres  of  the  projections  of  the  meridians.  The  practical 
employment  of  this  process  being  often  too  embarrassing,  on  account  of  the  increas- 
ing size  of  the  radius  R,  we  may  determine,  by  the  means  we  are  going  to  indicate, 
the  points  where  the  meridians  meet  the  planes  of  projection. 

From  any  point  whatever  taken  on  the  line  AB,  or  its  prolongation, 
from  the  point  F,  for  example,  is  brought  down  perpendicularly  F&,  on 
the  line  PP',  making  as  we  know  already,  an  angle  equal  to  the  height  of  the  pole, 
and  the  length  Fk  is  carried  from  F  to  &':  then  from  this  last  point  as  centre,  and 
with  a  radius  =  Ffc",  or  with  any  other  radius  taken  at  pleasure,  but  rather  large,  a 
circumference  is  described,  which  is  likewise  divided  into  40  equal  parts.  After  this, 
secants  W  n',  k'  n",  k'  ri",  are  brought  through  all  those  points  of  division;  the 
extremities  ri  n",  ri",  of  those  secants,  terminated  in  the  right  line  SS',  are  on  the 
very  traces  of  the  planes  of  the  meridians  ;  drawing  therefore  right  lines,  which 
pass  through  the  centre  of  the  map,  such  as  n'  C  V,  n"  C' V,  n"  Cft'",  the  diame- 
ters n'  p',  &c.  will  be  the  required  traces  of  the  meridians ;  and  as,  moreover,  they 
must  all  pass  through  the  pole  p,  we  shall  have  three  points  of  each  meridian,  for 
example,  /«.'",  p,  m'";  the  meridians  therefore  will  be  easily  described  according  to 
»ne  of  the  processes  previously  indicated. 

*  Puissant,  Topogr.  p.  123. 
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In  practice,  as  there  commonly  is  not  space  enough  round  the  map  to  perform  this 
construction,  founded  on  the  principles  of  descriptive  geometry,  Ffc  may  be  carried 
from  F  to  A:";  this  point  will  then  be  what  is  called  the  centre  divisor;  in  other  re- 
spects, the  processes  are  the  same. 

Tracing  of  I  ^et  us  now  examine  how  parallels  to  the  equator  are  described.  Their 
parallel*.  |  planes  being  perpendicular  to  the  principal  meridian  AB,  we  shall  obtain 
the  diameters  of  their  projections,  as  we  obtained  those  of  the  equator,  that  is  to 
say,  after  having  divided  the  circumference  ABDE  into  40  equal  parts,  setting  out 
from  the  point  P,  we  draw,  two  and  two,  the  right  lines  (1)  E,  (!')  E;  and  the  in- 
terval uu*  intercepted  between  these  right  lines,  and  taken  on  the  meridian  AB,  will 
be  the  diameter  of  a  parallel.  In  the  present,  the  parallel  vv  belongs  evidently  to 
the  80th  degree  of  latitude,  since  the  arc  AP  measures  the  height  of  the  pole.  But 
for  the  parallels  which  are-  very  distant  from  the  superior  pole  p,  the  construction  we 
have  just  indicated  can  no  longer  be  put  in  practice,  because  the  point  v  would  then 
be  too  far  from  the  centre  of  the  map.  To  obviate  this  inconvenience,  we  may 
trace  the  intersections  of  the  planes  of  the  parallels,  with  the  plane  of  projection 
ADBE,  intersections  which  are  necessarily  parallel  to  the  diameter  DE,  and  distant 
sin.  lat.  of  the  parallel 

from  it  by  a  sum  equal. L~7~ur~F*T T*      "hen  the  latitude  is  southern,  the 

Cos.  height  ot  the  pole 

polep  being  the  northern  pole,  this  value  becomes  negative ;  and  instead  of  bringing 
it  on  the  side  of  AC,  it  is  brought  on  the  side  of  CB.  Thence  it  follows  that  if  at 
any  distance  whatever  from  the  right  line  DE,  (fig.  23.)  the  parallel  line  d  e  is 
brought  to  it,  the  points  d  and  e  common  to  that  parallel  and  to  the  circumference 
ADBE,  will  belong  to  the  required  parallel:  but  this  parallel  passes  at  the  same 
time  through  a  point  such  as  v  determined  by  the  preceding  method  ;  we  have  there- 
fore the  three  points  necessary  for  tracing  a  circumference. 

There  are  other  methods  of  explaining  the  three  stereographic  pro- 
jections,* but  we  prefer  indicating  in  a  few  words  the  advantages  and 
defects  of  this  sort  ol*  projection.  It  is  sufficient  to  cast  one's  eyes  on 
a  map  of  this  kind,  to  perceive  that  the  quadrilaterals  comprehended  between  two  me- 
ridians and  two  consecutive  parallels,  increases  in  extent  in  going  from  the  centre  to 
the  circumference.  This  increase  results  from  the  obliquity  which  the  visual  rays 
take,  on  parting  from  an  axis  perpendicular  to  the  picture,  called  the  optical  axis.  It 
follows  thence  that  the  regions  placed  towards  the  borders  of  the  hemisphere  have  a 
much  more  considerable  extent  than  if  they  were  at  the  centre,  and  that  we  are  led 
into  error  whenever  we  compare  them  with  those  which  occupy  that  part.  For  ex- 
ample, the  point  of  austral  Africa,  appears  much  broader  than  on  a  globe,  and  in 
Nova  Zembla  the  distances,  south  and  north  are  rendered  by  spaces  much  larger 
than  the  same  distances  are  in  India.  This  inconvenience,  of  no  consequence  to 
learned  geographers,  may  lead  pupils  to  false  ideas;  but  this  risk  would  be  dimi- 
nished, if,  in  teaching,  care  were  taken  to  explain  the  qualities  of  stereographic  pro- 
jections, and  to  place  under  the  view  of  beginners  the  polar,  equatorial,  and  horizontal 
planispheres,  the  defects  of  one  always  disappearing  in  the  other. 
Measure  of di$-  |  The  stereographic  projection  does  not  admit,  in  general,  the  employ- 
•tmognphie  ment  of  a  rectilineal  scale  for  comparing  the  respective  distances  of 
™»p-  places,  which  are  measured  according  to  the  arc  of  a  great  circle,  join- 

ing these  places  :  but  we  may  always,  by  means  of  the  graduation  itself,  measure  the 
distance  between  the  centre  of  the  map,  and  any  point  whatever,  and  consequently 
we  may  know,  on  the  horizontal  projection  relative  to  Paris,  for  example,  the  distance 
of  that  town  from  all  the  other  points  of  the  globe.  This  property  results  from  this, 
that  all  the  great  circles  which  pass  through  the  centre  of  the  map,  cutting  each  other 
according  to  the  optical  axis,  have  for  perspective,  right  lines  drawn  through  that 
centre,  and  admit  of  a  graduation  similar  to  that  which  is  observed  on  the  equator  of 
maps  of  the  world,  constructed  on  the  plane  of  the  meridian. 

If  we  wish  to  measure  the  distance  from  two  points  on  a  stereographic  map,  we 
may  (Fig.  24.)  make  use  of  the  following  construction.!     Let  Z  be  the  zenith  of  a 

*  R.  Vaugondy,  Instit,  Geogr.  I,  e,  t  Puissant,  Trait£  de  Topog r.  p,  12?". 
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place,  C  the  centre  of  the  horizon,  or  the  projection  of  Z  and  ZMB,  XMB'  the  re- 
spective verticals  of  the  two  points  MM'  given  on  the  globe  by  their  longitudes  and 
latitudes.  These  points  will  have  evidently  for  perspectives  or  traces  mm'  supposing 
the  eye  in  E.  But  if  we  prolong  the  right  lines  MM',  mm',  they  will  meet  in  a  point 
R,  and  the  right  line  COR  will  mark  on  the  plane  of  projection  CBB',  the  trace  of 
the  plane  MCM'  of  the  great  circle  to  be  projected.  Therefore  the  four  points m,  m', 

0,  O',  are  on  the  projection  of  the  great  circle  which  passes  through  MM';  thus  this 
projection,  which  is  itself  a  circle,  will  be  entirely  determined.     This  being  laid 
down,  we  may  trace  the  shortest  distance  on  the  map,  in  the  following  manner.  Carry 
Cm  (Fig.  25.)  from  C  to  ft,  and  Cm'  from  C  to  ft;  draw  the  right  lines  Efw,  Ef*'n': 
then  on  mm'  construct  the  triangle  mf  E'  m,  so  that  in  E'  be  equal  to  ft  E,  and  MI'  E' 
to  ft'  E;  next,  on  the  prolongations  of  E'  m'  and  Em,  draw  ,tm  from  m  to  »",  and  ft' 
n'  fromm'  to  n" ';  finally,  let  the  common  section  R  of  the  two  right  lines  m'  m  and 
ri"  n",  be  determined,  and  draw  the  right  line  RCO,  which  will  be  the  trace  required. 
We  may  now  trace  the  arc  of  a  circle  O'  m'  vm  O,  of  which  the  portion  ml  v  in  is  the 
shortest  distance.     The  number  of  degrees  contained  in  the  shortest  distance,  will 
be  ascertained  by  considering  the  right  line  n'"  ri',  which  is  equal  to  MM'  (Fig.  24. 
and  25.)  as  the  cord  of  the  circumference  ADB. 

The  «etereographic  projection  was  not  known  to  the  ancients.  The  I  origin  of  the. 
first  map  of  the  world  of  this  kind  is  found  in  a  work  of  the  beginning  of  |  ptojSoS^ 
the  16th  century,  by  the  same  Werner  of  Nuremberg,  who  gave  the  first  indication 
of  the  method  of  lunar  distances.*  He  was  indebted  for  the  idea  to  his  master, 
Stabius  the  astronomer-!  The  use  of  this  projection  appears  to  have  been  general 
150  years  later.  Varenius  marks  its  three  modifications.  Hesius,  a  German  geo- 
grapher, who  lived  in  the  beginning  of  the  18th  century,  applied  stereographic  pro- 
jections to  special  maps.  This  method,  laborious,  but  favourable  to  the  exactness 
of  the  details  of  position,  is  little  followed  in  France,  where  the  stereographic  pro- 
jection is  reserved  for  maps  of  the  world. 

We  shall  now  proceed  to  the  explanation  of 'orthographic  projections.  Orthographic 
which  might  also  be  called  planetary,  since  their  principal  object  is  to  projections, 
show  the  direct  image  of  the  half  of  the  globe,  the  eye  being  supposed  at  an  infinite 
distance,  that  is  to  say,  great  enough  for  all  the  visual  rays  to  be  reckoned  parallel. 
As  these  rays  are  perpendicular  to  the  plane  projection,  while  the  lateral  parts  of  the 
sphere  present  themselves  more  and  more  obliquely  to  this  same  plane,  it  is  easy  to 
perceive,  even  without  demonstration,  that  this  projection,  offering  the  contrary  de- 
fect of  the  stereographic,  makes  the  space  diminish  from  the  centre  to  the  circum- 
ference. This  diminution,  which  is  infinitely  greater  than  that  remarked  in  the 
preceding  projection,  gives  to  the  extremities  of  a  planisphere  orthographicaHy  pro- 
jected, an  aspect  too  much  disfigured  to  fulfil,  in  general,  any  of  the  objects  proposed 
by  geography.  This  is  a  sufficient  reason  for  indicating  here  only  very  briefly  what 
regards  orthographic  constructions. 

Figure  26,  indicates  the  polar  projection.  The  lines  AB  and  CD,  are  |  polar  projec- 
two  meridians  which  cut  each  other  at  right  angles  in  E,  which  is  the  |  tion> 
projection  of  the  pole,  and  the  centre  of  the  map.  The  circumference  ABCD  is 
the  equator,  on  the  plane  of  which  the  map  is  projected.  This  circumference  is 
divided  into  equal  parts,  from  10  degrees  to  10,  or  from  5  to  5 ;  the  diameters  which 
pass  through  the  points  a'  a",  b'  b",  &c.  and  by  the  centre  E  will  be  the  meridians. 
Let  fall  from  the  points  a'  &',  &c  perpendiculars  on  the  diameter  CD ;  they  will  de- 
termine the  radii  E  1,  E  2,  &c.  with  which  you  will  describe  the  circles  parallel  to 
the  equator. 

In  the  projection  on  a  meridian,  the  process  is  constructed  in  the  fol-  |  Equatorial, 
lowing  manner.  Draw  the  lines  AB  and  CD  (Fig.  27.)  cutting  each  other  at  right 
angles;  one  will  be  the  meridian  of  the  middle,  the  other  the  equator.  Their  in- 
tersection E  is  the  centre  of  the  plane  of  projection,  circumscribed  by  the  meridian 
ABCD.  This  circumference  must  be  divided  into  equal  parts,  then  unite  the  points 
of  division,  the  diameters  a'  of,  V  #',  &c.  will  be  the  common  sections  of  the  meri- 

*  J.  Werner,  de  quatuor  orbis  terrarum  figurationibus,  ad  calcem.     Ptolomad  g-eograph.  lib. 

1.  vers.  ab  eodem,  |  Comp.  Wcidler,  Hist,  Astron,  cap.  xiv.nos,  3  and  4. 
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dians,  with  the  plane  of  the  equator.  The  angles  </  ED,  &c.  will  mark  the  inclina- 
tion of  these  meridians  on  the  plane  of  projection.  Now  let  down  from  the  points 
J  b'j  &c.  on  the  radius  ED,  the  perpendiculars  of  1,  6'  2,  &c.  which  will  be  the  sines 
of  the  angles  of  inclination  of  those  meridians  measured  on  the  equator ;  the  parts 
E  1,  E  2,  &c.  will  be  the  versed  sines  of  those  inclinations,  and  consequently  the 
lesser  axes  of  the  ellipses,  which  are  to  represent  the  meridians.  The  line  AB,  the 
projection  of  the  axis  of  the  globe,  is  the  greater  axis  of  those  ellipses.  The  paral- 
lels to  the  equator  are  very  simply  traced ;  it  is  only  necessary  to  join  by  a  right 
Jine  the  points  of  division  of  the  circle  ABCD,  equidistant  from  the  diameter  CD, 
and  which  are  on  the  same  side.  This  diameter  being  the  projection  of  the  equator,  the 
cords  d  (1),  b'  (2),  and  others  parallel  to  it,  will  be  the  projections  of  the  parallel  circles. 
The  inspection  of  the  figure  shows  the  inconveniences  of  this  projection ;  namely, 
the  extreme  narrowing  of  the  lateral  parts,  and  the  obliquity,  always  increasing,  of 
the  angle  under  which  the  parallels  cut  the  meridians.  Nevertheless  it  is  at  the  same 
time  evident,  that  such  a  planisphere  presents  a  more  striking  image  of  a  spherical 
body  than  a  stereographic  planisphere  does;  thus  beginners,  who  cannot  always  study 
on  a  globe,  by  using  from  time  to  time  a  map  projected  orthographically,  might  per- 
haps imbibe  more  profoundly  the  idea  of  the  sphericity  of  the  earth.  This  advan- 
tage is  still  more  sensible  in  the  horizontal  orthographic  projection  of  which^ve  are 
going  to  treat. 

The  meridians,  in  this  projection,  are  ellipses,  the  greater  axes  of  which 

coincide  with  the  traces  themselves  of  the  planes  of  these  meridians. 

These  traces  are  determined  by  the  same  methods  as  those  we  have  in- 
dicated for  the  stereographic  horizontal  projection.  It  only  remains  therefore  to  show 
how  the  smaller  axes  are  obtained.  Let  (Fig.  28.)  the  angle  DCP  be  equal  to  the 
height  of  the  pole ;  let  moreover  m"  v?  be  the  trace  of  a  meridian,  and  DE  the  pro- 
jection of  the  principal  meridian.  To  have  the  orthographic  projection  of  the  raised 
pole  P,  let  fall  on  CD  the  perpendicular  P  7),  and  you  will  have  the  point  P.  Now, 
to  have  the  angle  which  the  plane  of  the  meridian  ft"  pm"  makes  with  that  of  the  pic- 
ture, or  with  the  horizontal  plane,  we  let  down  from  the  point  p  the  right  line  R  per- 
pendicular on  ft"  m";  p  R'  is  made  equal  to  p  R,  and  the  right  line  R'  P  is  drawn, 
which  forms  with  DE  the  angle  required.  The  trigonometric  relations  of  this  angle, 
and  of  its  cosine,  then  give  this  geometric  construction:  Draw  C  n  parallel  to  R'  P, 
and  from  the  point  n  the  right  line  nt  parallel  to  P  p ;  describe  from  the  point  C  with 
a  radius  equal  to  C  /,  an  arc  In',  terminated  at  the  meeting  of  C  w',  drawn  perpendi- 
cularly to  the  trace  or  to  the  greater  axis  ft"  m";  then  the  line  C  n  x  will  be  the  ortho- 
graphic projection  of  the.  radius  C  »,  or  the  smaller  axis  required.  We  have  then  only 
to  describe  the  ellipsis,  the  two  axis  of  which  are  given. 

Projection  of  I  The  projection  of  the  parallels,  abstracting  from  the  calculations  which 
the  parallel*.  |  serve  as  jts  foundation,  may  be  effected  in  the  following  manner.  Sup- 
posing it  is  wished  to  project  the  parallel,  the  distance  of  which  from  the  raised  pole 
is  measured  by  the  arc  P  b  or  P  a.  From  the  points  a  and  6  are  let  fall  on  the  prin- 
cipal meridian  DE,  the  perpendiculars  aa'  &&',  and  the  line  d  U  will  be  the  smaller 
axis  of  projection  of  the  parallel  to  be  described.  To  find  the  greater  axis,  the  cord 
ab  is  divided  into  an  even  number  of  equal  parts;  on  DE  are  sought  the  projections 
of  all  the  points  of  division,  as  has  been  done  for  the  points  a  and  b;  then,  after  hav- 
ing drawn  through  those  same  points  ordinates*  into  the  semicircle  a  x  6,  they  will 
carry  the  lengths  of  the  first,  on  the  correspondent  ordinates  of  the  ellipsis  to  .be 
traced ;  by  this  means  the  principal  points  of  this  ellipsis  are  obtained,  and  the  ordi- 
nate  of  the  middle  yx  will  be  the  semi-great  axis  ?/  x'  required, 
central  pro-  I  Besides  the  orthographic  and  stereographic  projection,  there  is  a  third 
I  projection  in  perspective  called  central.  It  is  obtained  by  placing  the 
point  of  view  at  the  centre  of  the  sphere,  and  taking  for  picture  a  plane  tangent  to 
its  surface.  It  would  be  useless  to  demonstrate  how,  in  this  case,  the  processes 
must  be  modified  which  we  have  given  above  to  construct  the  equatorial,  polar,  and 
horizontal  projections;  from  the  point  C  of  the  figures  19—21,  previously  cited,  we 

*  An  ordinate  is  a  right  line  drawn  from  a  point  of  the  curve  to  another  fixed  lind  which 
makes  witU  the  latter  a  detennifteU  angle. 
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must  draw  the  visual  rays  which  determine  the  section  made  by  the  plane  of  the  pic- 
ture in  the  cones  perpendicularly  to  the  circles  to  be  represented ;  we  must  take  the 
picture  parallel  to  that  which  passes  through  the  centre  and  tangent  to  the  circle 
ADBE.  We  then  see  that,  in  the  projection  on  the  plane  of  the  first  meridian,  the 
meridians  will  be  right  lines  perpendicular  to  the  equator,  which  itself  will  be  a  right 
line  ;  the  parallels  to  the  equator  will  be  hyperbolas.  In  the  polar  projection  the  me- 
ridians will  be  right  lines  drawn  from  the  centre  of  the  map ;  the  parallels  to  the 
equator,  circles  having  their  centre  at  that  point ;  and  in  the  horizontal  projections,  the 
meridians  will  be  right  lines  drawn  through  the  projection  of  the  superior  pole.  The 
parallel  of  the  place  to  which  the  projection  relates  will  be  represented  by  a  parabola ; 
those  that  are  nearer  the  pole  by  ellipses ;  and  the  others  on  each  side  of  the  equator, 
by  hyperbolas.  It  is  plain  that  this  projection  alters  still  more  than  the  stereographic, 
the  extent  of  regions,  in  proportion  as  they  are  removed  from  the  centre  of  the  map. 
It  can  never  represent  an  entire  hemisphere,  because  the  visual  rays, 
brought  by  the  circumference  which  terminates  this  hemisphere,  are  in- 
definite, being  parallel  to  the  plane  of  the  picture ;  it  may  however  be  employed  with 
advantage  to  retrace  parts  of  the  globe,  the  extent  of  which  may  not  be  very  con- 
siderable; for,  in  this  projection,  all  the  places  situated  on  the  same  great  circle,  are 
placed  on  the  map  on  a  right  line;*  it  is  susceptible  of  a  sort  of  scale,  the  con- 
struction of  which  is  not  difficult  to  find.  It  was  undoubtedly  for  this  reason  that 
M.  Prony  thought  of  using  it  in  the  maps  of  the  survey  of  France.  This  projec- 
tion, almost  unknown  in  geography,  is  employed  for  sun-dials. 

Such  are  the  three  principal  projections  of  the  globe  which  the  rules  1  ^aeultrso?£  a!1 
of  perspective  admit.  We  see  that  none  of  the  planispheres  traced  after  |  Uonl!,roje 
these  projections  unites  all  the  qualities  of  a  perfect  representation  of  the  globe; 
they  necessarily  alter  the  figure  of  countries,  either  in  the  middle  or  towards  the 
borders  of  each  hemisphere ;  they  do  not  represent  spaces  really  equal  under  equal 
dimensions ;  and  the  same  takes  place  for  most  of  the  distances.  It  is  not  possible 
neither,  to  obtain,  either  in  the  stereographic  or  orthographic  projection,  that  places 
situated  in  a  right  line  on  the  globe,  that  is  to  say,  on  a  same  great  circle,  should  be 
-equally  represented  in  the  map  of  the  world  on  a  right  line.  Finally,  the  inequality 
necessary  in  the  projection  of  spaces  does  not  allow  us  to  find  with  ease  the  exact 
longitude  and  latitude  of  a  place.  Different  means  for  modifying  the  stereographic 
projection  have  in  vain  been  proposed,  with  a  view  to  remedy  these  inconveniences. 
The  learned  astronomer  De  Lahiref  proposed  that  the  eye  of  the  specta- 
tor should  be  supposed  out  of  the  globe,  and  distant  from  its  convex  sur- 
face by  the  amount  of  the  sine  of  45  degrees;  that  is  to  say,  that  the 
meridian  BD,  Fig.  29,  being  of  200  parts,  it  must  be  prolonged  out  of  the  circle 
ABCD  by  70  parts,  and  then  from  the  point  F,  should  be  drawn  the  right  lines  F  a, 
F  6,  &c.  whose  intersection  with  the  diameter  AE  would  determine  the  small  axis 
C  x,  C  ?/,  &c.  of  the  ellipses  which  represent  the  meridians.  The  geometer  Parent 
observed  that,  in  this  projection,  the  radius  of  the  meridian,  distant  by  45  degrees 
from  the  principal  meridian,  cuts  in  reality  the  semi-diameter  into  two  equal  portions, 
but  that  it  may  still  be  asked  at  what  distance  the  eye  must  be  placed  that  all  the  in.- 
equalities  between  the  divisions  of  the  semi-diameter  should  be  the  least  possible ;  he 
found  that  if  BD  is  equal  to  200  parts,  the  point  of  view  must  be  taken  at  a  distance 
of  59£;  but  it  must  be  placed  at  110£  if  we  wish  the  zones  of  the  hemisphere  to  oc* 
cupy, respectively  a  space  proportioned  to  that  which  they  occupy  on  the  globe. 

Thus,  these  sorts  of  modified  stereographic  projections,  besides  losing  the  advan- 
tage of  presenting  the  meridians  and  parallels  cutting  each  other  at  right  angles,  can- 
not preserve  at  the  same  time  the  equality  of  spaces  and  of  configurations. 

It  is  a  truth  generally  admitted,  that  all  the  conditions  of  a  perfect  representation 
of  the  terrestrial  surface  can  only  be  united  in  the  case  of  the  earth's  being  a  cone  or 
cylinder,  or  in  short,  any  body  whatever  of  simple  Curvature.  J  If  therefore  we  can 

*  Lagrange,  Mem.  sur  les  Cartes  Geographiques,  dans  Ics  Mem.  de  Berlin,  1779,  p. 162. 
f  Hist,  de  les  Acad.  des  Sciences,  1701,  p.  97. 

t  Lambert,  Mem.  sur  les  Math^m.  Mixtes,  iii.  p.  105.  (en  AM.)  Euler,  Mem.  sur  les  Solides 
d^veloppables,  dans  les  Novi  Comment.  Petropol.  xvi.  2. 
VOL.  I*— « 


Modifications 
proposed  by 
Lahireand  P£. 
rent. 


50  BOOK  FIFTH. 

find  a  body  of  this  nature,  which  approaches  nearly  to  the  spheroid,  we  may  substi- 
tute its  surface  for  that  of  the  latter,  and  obtain  representations  which  will  answer 
one  or  other  condition  of  a  faithful  picture. — This  we  shall  explain  in  the  following 
Book. 


BOOK  V. 

Continuation  of  the  Theory  of  Geography.     Of  Geographic  and  Hydrographic  Maps 
by  Conic  and  Cylindric  development.     Of  Projections  by  Proportional  Parts. 

AMONG  all  bodies  which  can  be  exactly  retraced  on  a  plane,  the  cone  and  cylinder 
have  the  most  affinity  with  the  sphere ;  the  cone  especially  offers  the  advantage,  that 
a  small  conic  zone  hardly  differs  at  all  from  a  spheric  zone.  Hence  it  is  conic  de- 
velopments that  afford  the  best  projections  of  special  geographical  maps,  and  even  by 
the  help  of  some  modifications  for  considerable  parts  of  the  globe.  We  shall  there- 
fore begin  by  the  explanation  of  this  sort  of  maps. 

In  the  purely  conic  projection,  a  spherical  zone  is  considered  as  con-  I  simple  conic 
founding  itself  with  the  surface  of  a  truncated  cone  which  is  tangent  to  it.  |  P"^61100- 
If  this  surface  be  developed,  the  parallels  become  right  circles  of  the  summit  of  the 
cone,  taken  for  centre ;  the  meridians  are  right  lines  which  all  pass  through  this  same 
point,  and  direct  themselves  towards  the  base  of  the  cone.    In  order  to  fix  our  ideas 
better  in  this  respect,  let  us  have  recourse  to  Fig.  30.     Let  PC  be  the  radius  of  the 
sphere,  M  a  place  situated  at  the  latitude  EM,  and  OM  the  co-tangent  of  that  lati- 
tude. The  development  of  the  mean  parallel  has  for  radius  the  co-tangent  of  its  lati- 
tude, and  for  amplitude  the  arc  equal  to  the  circumference  of  which  MR  is  the  radius. 

From  the  point  0,  taken  for  centre,  and  with  the  radius  OM,  we  describe  an  in- 
definite arc  NN',  and  taking  OG  for  the  meridian  of  the  middle  of  the  map,  we  make 
the  angle  NOM  equal  to  the  half  of  the  number  of  grades  contained  in  the  mean  pa- 
rallel. Let  us  suppose,  for  example,  that  this  parallel  comprehends  25  degrees  on 
the  globe,  and  that  the  difference  in  latitude  of  the  extreme  parallels  is  30  degrees, 

• 

the  mean  parallel  will  have  on  the  map  a  number  of  degrees  expressed  by 

degrees.  Such  is  the  amplitude  of  this  arc,  since  the  numbers  of  degrees  contained 
in  two  arcs  of  the  same  length  are  to  each  other  as  their  radii.  Thus  the  angle  MON 

MR  25° 

equal  to  ~  it  is  evident  that  the  projections  of  the  meridians  will  make  between 

OM  2 

them  angles  less  than  on  the  globe,  since  MO  is  always  greater  than  MR.  Conse- 
quently, the  parallels  of  the  map,  both  the  superior  and  inferior  to  the  mean  parallel, 
will  exceed  those  of  the  globe  of  which  they  are  the  projections ;  and  the  more  the 
map  is  extended  in  the  direction  of  the  latitudes,  the  more  the  two  extremities  will 
present  an  inexact  proportion.  To  mark  in  the  projection  these  extreme  parallels, 
two  parts  M  a  and  M  b,  equal  to  the  half  of  the  difference  of  latitude  of  the  extrem* 
parallels,  are  taken  on  the  axis  of  the  map  OG;  for  example,  at  15  degrees  in  the 
proposed  case.  These  parallels  are  then  represented  by  the  arcs  DD'  and  EF/ ; 
and  to  conclude,  the  meridian  of  the  middle  and  the  mean  parallel  are  divided  into 
equal  parts,  which  give  the  graduation  of  the  map. 

The  faults  of  this  projection  are  the  not  preserving  equality  between 
the  spaces,  and  only  giving  true  distances  in  the  direction  of  the  meri- 
dians. To  remedy  this,  two  means  have  been  tried;  one  consists  in  taking,  in- 
stead of  the  cone  tangent,  a  cone  inscribed  in  totality  or  in  part;  the  other  is  to  alter 
the  rectilinear  projection  of  the  meridians. 

If,  in  place  of  the  arc  a  6,  Fig.  31.  we  take  the  cord  which  subtends  it  for  the  side 
of  the  cone  to  be  developed?  the  radii  of  the  projections  of  the  extreme  parallels 
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would  be  AO  and  BO,  and  the  respective  position  of  the  points  placed  on  the  map 
would  be  in  reality  on  these  parallels ;  but  those  which  would  be  between  the  paral- 
lels would  by  no  means  preserve  their  true  positions.  This  method  is  good  there- 
fore only  for  a  zone  of  little  breadth. 

The  astronomer  De  1'Isle  de  la  Croyere,  who  was  employed  to  con-  I  ^\?g£n  «*" 
struct  a  general  map  of  the  empire  of  Russia,  which,  traced  stereogra-  |  croyere! 
phically,  would  present  shocking  deformities,  made  choice  of  the  conical  projection ; 
but,  to  improve  it,  he  made  the  cone  enter  into  the  sphere,  so  that  it  cut  it  according 
to  two  parallels  placed  each  at  an  equal  distance  from  the  mean  parallel,  and  from 
one  of  the  two  extreme  parallels.  The  map,  by  this  means,  had,  on  the  two  paral- 
lels just  mentioned,  the  same  dimension  as  the  corresponding  part  of  the  globe ;  and 
its  total  extent  differed  but  little  from  that  of  the  country  it  was  to  represent,  be- 
cause the  excess,  which  was  at  the  two  extremities  of  the  map,  was  at  least  com- 
pensated in  part  by  the  deficiency  which  the  inscribed  portion  of  the  cone  had  with 
respect  to  the  spherical  zone.  The  map  comprising  from  the  40th  degree  of  latitude 
to  the  70th,  the  mean  parallel  answered  to  55°,  the  parallels  common  with  the 
sphere  were  those  of  47°  30',  and  62°  30'.  This  projection  presents  many  advan- 
tages for  general  maps  of  considerable  extent,  and  the  principal  object  of  which  is 
to  show  the  totality  of  a  vast  empire.* 

The  celebrated  Euler  made  profound  researches  on  this  method  of  1  Method  i*°- 
projection ;  he  substituted  for  the  determination  of  the  parallels  which  |  Fer. 
should  be  common  with  the  sphere,  that  of  'the  point  of  concourse  of  the  right  lines 
which  represent  the  meridians,  and  of  the  angle  which  they  make  between  them 
when  they  comprehend  a  degree  of  longitude.  His  calculations  rest  on  the  follow- 
ing conditions :  1st,  That  the  errors  should  be  equal  at  the  south  and  north  extremi- 
ties of  the  map.  2d,  That  they  should  also  be  equal  to  the  greatest  of  those  that 
take  place  towards  the  mean  parallel  of  the  map.  He  hence  concludes  that  the 
point  of  concourse  of  the  meridians  should  be  placed  beyond  the  pole  by  a  quantity 
equal  to  5°  of  latitude,  and  that  the  angle  of  two  consecutive  meridians  should  be 
48'  44".  He  then  investigates  by  how  much  the  arcs  of  the  great  circles  which 
measure  the  distances  on  the  globe,  differ  from  the  right  lines  substituted  for  them 
in  maps ;  and  he  finds  that  an  arc  of  90°  would  have  on  the  map  a  length  of  90°  79', 
exact  by  less  than  near  a  hundredth. "f 

Murdoch,  an  English  geometer,  proposed  three  different  methods  for  1  Projectiom  df 
rendering  the  conical  projection  more  conformable  to  the  conditions  of  |  Murdoch- 
a  good  map.  J  This  philosopher  having  explained  flimself  in  a  laconic  manner,  his 
projections  have  been  less  appreciated  by  their  real  merit  than  they  have  been 
extolled  or  blamed  without  proof.  We  are  indebted  for  a  critical  explanation 
of  them  to  the  researches  of  two  German  geometers.  §  We  should  deviate  from 
our  general  method  of  not  entering  into  abstract  mathematical  discussion,  if  we 
gave  a  complete  idea  of  all  the  rules  of  these  projections.  The  first  presents 
two  parallels  perfectly  similar  to  those  of  the  sphere,  and  a  conical  surface  equal 
in  its  totality  to  the  spherical  surface,  but  it  narrows  the  distances  towards  the 
middle,  and  enlarges  them  at  the  extremities ;  the  spaces  even  are  not  equal  in  divid- 
ing the  map  by  two  or  several  zones.  ||  This  projection  offers,  nevertheless,  a  repre- 

*  Mayer,  Introd.  a  la  Construction  des  Cartes,  §  31, 32. 

f  Euler,  Acta  Acad.  Petropol.  i.  p.  1.  *  Philos.  Trans,  vol.  L.  Part  ii.  p.  554,  et  seq. 

§  Mayer,  lotrod.  p.  298,  311.  Albers  dans  Zach.  Correspond.  Astron.  xi.  98-114,  240—250. 

||  "  In  Fig.  32,  let  C  be  the  centre  of  the  earth,  Q  a  point  of  the  equator,  P  one  of  the  poles, 
QMP  a  meridian,  A  and  B  the  points  of  intersection  of  two  parallels.  Let  us  suppose  that  QA 
=  a  =  70°  of  lat.  (ancient  measure)  and  QB  =  £  10°.  QM  =  p  ==  £  =  (a-f  ft.  will  be  =  40°. 
Now  the  zone  of  the  sphere,  limited  by  A  and  B,  must  be  represented  on  a  conical  surface 
equal  in  extent  to  the  spherical  zone,  and  so  that  the  breadth  of  the  spherical  zone  be  equal  to 
the  arc  BA.  In  other  terms,  the  quadrilateral  NO,  o  n  is  required,  which,  turning  round  the 
axis  o  n,  will  describe  a  conical  surface  equal  to  the  spherical  surface  described  by  the  revolu- 
tion  of  the  segment  B  A,  a  6,  so  that  NO  in  the  cone  remains  equal  to  the  arc  BA." 

We  see  that  the  line  NO  cuts  the  arc  AB  in  the  two  points  f  and  «,  which  are  determined 
by  the  angles  f  CM,  and  ,uCM,  the  sum  of  which  is  equal  each  to  <f.  If  we  take  the  radius  of 

the  sphere  =  57,29577  degrees  =  5,  we  shall  find  cos  ^==sin' 
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Sentation  scftsibly  faithful,  when  the  application  is  made  only  to  zones  of  8  or  10  de- 
grees of  latitude  The  object  of  the  second  projection  of  Murdoch  is  to  obtain  the 
exactness  of  the  perspective,  by  placing  the  eye  in  the  centre  of  the  globe  as  in  the 
central  projection;  but,  for  this  condition  to  be  fulfilled,  it  is  necessary  that  the  map 
Con'.c  globes,  j  should  be  folded  in  a  conical  form,  like  the  celestial  coniglobia,  pub- 
lished in  Germany  by  Funk.  This  latter  projection  is  susceptible  of  an  increasing 
scale,  like  the  hydrographic  maps  of  Mercator,  of  which  we  shall  speak  hereafter. 
The  third  projection  of  Murdoch  seems  to  offer  nothing  advantageous. 

However  ingenious  the  modifications  may  be  by  which  it  has  been  attempted  to 
perfect  the  conical  projection,  it  is  evident  that  they  all  tend  to  make  it  lose  its  pri- 
mitive simplicity  and  facility  without  obtaining  completely  the  advantages  proposed. 
In  the  projections  after  Murdoch  and  Euler,  there  is  always  some  part  of  the  map 
where  the  spaces  are  a  little  too  large  or  a  little  too  small ;  the  errors  on  the  distances, 
Aiben's  pro-  I  in  Murdoch's  first  projection,  may  go  to  T\ .  It  is  true  that  this  projec- 
jection.  |  tjon?  corrected  by  Albers,  offers  such  proportions,  that  in  the  smallest 
Square,  circumscribed  by  two  parallels  and  two  meridians,  the  defects  of  more  or  less 
destroy  each  other,  so  that  the  spaces  are  every  where  in  the  just  proportion;  ne- 
vertheless the  distances  taken  in  the  direct  sense  of  the  four  cardinal  points,  are 
not  found  exactly,  and  the  configuration  of  the  countries  is  altered  in  those  same 
directions. 

Geographers  have  therefore  sought,  for  their  special  maps,  more  commodious 
projections,  and  which  only  refer  very  indirectly  to  the  development  of  any  regular 
figure  whatever. 

"  We  thence  conclude  Kp  =  R,  the  semi-diameter  of  the  projection  in  degrees  of  latitude 
R=  K/»  =  g.  co-tang,  /u,  cos.  (f ;  or,  if  we  suppose  g.  15  =  r,  in  geographical  miles  R  s=»  r,  in 

COt    /U,  COS.  <f." 

"  In  the  example  given,  we  shall  have  <f  =  17°  16",  consequently  *  =  f*,  -f  «f  =  40°  -f  17° 
16'  =  57°  16',  and  £  =  /*— f  =  40°  —  17°  16'  =  23°  44',  finally  R  =  978,1  geographical  miles." 

"As  besides  KO  =  MA  =  30°  =  30.15  =  450  geographical  miles,  and  KN  ==  MB  ==  30° 
=  60.15  =  450  g.  m.  we  know  the  two  extreme  circles  of  the  conical  zone  by  their  semi-diame- 
ters, namely  :  pO  =x  14— KO  =  978,1—450  =  528,1  geogr.  miles,  and/>N  =  R-f  KN  =  978,1 
-f  450  =  1428,1  geog.  miles." 

"  Fig.  33  represents  a  projection  conformable  to  these  data,  and  comprehending  110  de- 
grees; but  as  yet  we  only  know  the  semi-diameters  for  the  latitudes  of  10°  =  />N,  of"  40  =  R, 
and  of  70°  =  pO.  It  is  evident  that  the  two  triangles  pkK,  and  CFM  are  alike,  since  the  an- 
gles k  and  F  are  both  =  90°,  and  the  angle  p  =  MCF  =  90° — MC/>.  From  this  is  easily  drawn 
the  proportion  CM  :  MF  =  />K :  Kk  and  as  CM  =  to  the  total  sinus  =  1  and  MF  =  tin.  ft, 
we  shall  substitute  for  pK  any  geographical  longitude  whatever,  for  which  we  choose  to  calcu- 
late the  angle  SpW  =  A,  and  to  Kk,  the  angle  required  SpW,  we  shall  have  the  proportion 
1 :  sin.  /*  =  A  :  SpW  that  is  to  say  :  S/»W  =  \  sin.  f*. 

"  In  our  map,  which  should  comprehend  110  degrees  of  longitude,  the  angle  S/>  W  will  be 
=  110.  sin.  p.  Therefore, 

Log.  \  =  log.  110  ==  2,0413927 
-f  Log.  sin.  (*.  r=  log.  sin.  40°  =  9,8080675  —  10 

Log.  Sp  W  1,8494602  =  log..  70,7066 

and,  consequently,  the  angle  S  p  W  =  70°  42',  since  there  is  no  inconvenience  in  regulating 
the  0,0066  which  make  24". 

"  Now,  the  angle  S/>  W  on  the  arch  SW  is  divided  into  11  equal  parts,  and  by  that  are  de- 
termined the  meridians  of  the  map  from  10°  to  10°"  (Albers,  loc.  cit.) 

This  author  afterwards  shows  how,  taking  a  principal  meridian  s  t,  one  may  calculate  the 
points  of  intersection  of  all  the  meridians  with  the  extreme  parallels. 

He  afterwards  gives,  for  the  determination  of  the  remaining  parallels,  the  following  method, 
conformable  to  the  conditions  which  Murdoch  imposed  on  himself.     "  K  *  is  =  K£.    In  the 
triangle  CK  x,  which  is  rectangular  in  K,  the  side  K  *  =  r  sin.  KC  K  =  r  sin.  cT;  and  in  like 
manner  in  the  triangle  CK  £  the  side  K  £  =  r.  sin.  cT.     For  our  map  we  shall  have 
Log.  r  =  log.  (57,29  .  .  .  x  15)=log.  859,4366  =  2,9342139 

-h  Log.  sin.  «T  =  log.  sin.  17°  16'  =,  9,4724922  —  10 

Log.  K  *  =  log.  Kf  =  2,4007061  =  log.  255,1 

Therefore  K  *  =K£  =  255,1  geogr.  miles,  whence  we  easily  conclude  p  K  =  /» K  —  KK  and  p 
t=p  K  +  K£» 

But  Murdoch  is  satisfied  with  tracing  the  parallels  by  dividing  TS  or  VW,  Fig.  33,  into 
equal  parts ;  an  irregular  process,  contrary  to  the  conditions  of  the  problem,  and  which  never- 
theless diminishes  the  faults  of  the  map.  M  Albers  discovered  a  geometrical  law  for  tracing 
parallels  so  as  to  render  the  spaces  more  conformable  to  those  of  the  sphere.  See  the  com- 
plete memoir  of  Albers  in  vol.  xii.  of  the  Annals  of  Voyages  and  of  Geography. 
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x%  It  is  sufficient,"  says  an  illustrious  geometer,  "  for  the  mathematical  exactness 
of  a  map  that  the  parallels  and  meridians  be  traced  after  any  constant  geometrical 
law  whatever."*  One  may  imagine  therefore  a  great  number  of  projections,  among 
which  it  will  suffice  to  notice  a  few. 

The  first  method  proposed  by  Ptolemy  for  drawing  the  world,  as  known  |  First  method 
in  his  time,  is  an  alteration  of  the  conical  projection,  nearly  the  same  as  |  of  Ptolemy« 
the  method  of  Delille.|  He  places  the  eye  in  the  plane  of  any  meridian  whatever 
of  the  hemisphere  containing  the  known  world,  and  on  the  prolongation  of  the  radius 
©f  the  sphere  which  cuts  that  meridian  at  45°  lat.  N.  „  He  afterwards  makes  "  the 
globe  turn  so  that  the  meridians  present  themselves  successively  to  the  eye  as  right 
lines  uniting  at  the  pole,  and  the  parallels  show  themselves  as  arcs  of  ajcircle  having 
their  convex  part  towards  the  south."  These  words  prove  that  there  is  no  question 
whatever  of  a  stereographic  perspective ;  the  position  of  the  eye  is  only  indicated  to 
demonstrate  the  possibility  of  seeing  the  meridians  projected  by  a  right  line.  The 
relations  of  the  arcs  of  the  parallels  in  this  projection  (Fig.  34.)  are  determined  after 
an  arbitrary  scale,  the  result  of  which  is  to  render  the  arc  of  the  meridian  PF  = 
40,000  stadia,  exactly  proportioned  to  the  arc  of  parallel  of  lat.  of  Rhodes  HKL  = 
72,000  stadia.  The  parallel  of  lat.  of  Thule  OPQ  and  the  equator  RST,  have  also 
between  them  the  same  proportion  as  on  the  globe;  but  they  are  too  great  compared 
to  HKL.  As  Ptolemy  extended  the  known  world  to  16§  degrees  south  of  the  equa- 
tor, he  traces  at  this  latitude  the  antiparallel  of  Meroe,  a  place  situated  at  16|°  to 
the  north  of  the  equator;  he  divides  this  arc  like  that  which  passes  through  Meroe, 
and  marks  the  meridians  by  drawing  right  lines  between  these  points  of  division  and 
those  of  the  equator.  This  projection  is,  as  we  see,  only  a  rude  alteration  of  the 
conical  projection;  and  even  Ptolemy  prefers  another  method,  of  which  we  shall  give 
a  rapid  sketch.  J 

The  eye  is  placed  in  the  plane  of  the  meridian  which  divides  the  known  |  Second  me- 
world  through  the  middle,  and  on  the  prolongation  of  the  radius  of  the  |  iemy.°f  * 
sphere,  drawn  by  the  common  intersection  of  this  meridian  with  the  parallel  of  Syene, 
considered  to  be  the  mean  parallel  of  the  known  world.  Consequently,  let  ABCD, 
Fig.  35,  be  the  great  circle  which  circumscribes  the  hemisphere,  containing  the  world 
known  by  Ptolemy;  let  A  and  C  be  the  poles,  BFD  the  equator,  AFC  the  mean 
meridian  of  the  known  world,  and  E  its  point  of  intersection  with  the  parallel  of  Sy- 
ene ;  then  a  line  drawn  from  the  centre  T,  through  the  point  E  to  S,  will  be  the  line 
in  which  the  eye  is.  If  now  a  great  circle,  of  which  BED  is  the  half,  is  drawn 
through  the  point  E,  the  eye  will  also  be  in  its  plane,  because  it  is  in  its  common  in- 
tersection with  the  plane  of  the  meridian  AEC.  Hence,  Ptolemy  concludes,  that 
the  semicircles  BED,  and  AFC,  will  present  themselves  as  right  lines,  which  cut 
each  other  at  right  angles;  that  on  the  contrary,  the  equator  and  all  its  parallels,  see- 
ing that  their  planes  have  the  same  inclination  to  the  plane  of  the  great  circle- BED, 
in  which  is  the  eye,  will  appear  as  arcs  of  parallel  circles,  having  their  convex  part 
to  the  south :  finally,  that  the  meridians  situated  on  both  sides  of  the  mean  meridian 
AEC,  will  be  seen  as  arcs  of  a  circle,  the  concavity  of  which  is  turned  towards  the 
mean  meridian,  and  which  become  more  and  more  concave  as  they  remove  from  it." 
But  instead  of  developing  these  principles  conformably  with  perspective,  Ptolemy 
determines  the  lines  of  his  projection  according  to  arbitrary  proportions,  combined 
so  as  to  preserve  as  much  as  possible  the  configuration  of  the  countries. 

"  Trace,"  says  he,  "  the  rectangular  parallelogram  ABCD,  Fig.  36,  so  that  the 
side  AB  be  double  the  side  BD.  Cut  it  in  two  equally  by  the  perpendicular  EF, 
which  you  will  divide  into  90  parts.  Prolong  this  line  by  91  parts,  -f  to  have  the 
centre  L.  Take  FG  of  16  parts  T5£,  to  trace  from  the  opening  LF  the  parallel  of 
Meroe  SX.  Make  GH  of  23  /^  to  have  with  the  radius  LH,  the  tropic  of  Cancer 
TY.  Take  GK  of  63  parts,  and  from  KL,  describe  the  parallel  of  Thule  QR. 
Bring  on  these  three  parts  of  circumferences  TY,  QR,  SX,  the  degrees  suitable  to 
the  parallels  which  answer  to  them,  and  in  the  relations  which  they  have  with  those 

*  Lagrange,  Mem.  sur  la  Construction  des  Cartes,  sect.  2. 

t  Ptol.  Geogr.  ».  cap.  21.  *  Ptol.  Geogr.  \.  cap.  24, 


34  BOOK  FIFTH. 

of  the  equator;  and  through  the  corresponding  points  QTS,  RXY,  &c.  make  portions 
of  circumferences  pass;  they  will  be  the  meridians  required." 

Modification  I  This  projection  is  also  employed,  though  with  essential  modifications, 
projection?  *  [  to  depict  considerable  parts  of  the  globe.  The  best  of  the  methods, 
which  are  derived  in  some  sort  from  that  of  Ptolemy,  is  that  employed  by  Flamstead 
in  his  celestial  atlas,  the  improvement  of  which,  if  I  am  not  mistaken,  is  owing  to 
Bonne,  one  of  the  best  French  geographers.  The  principles  of  this  development 
are  to  describe  all  the  parallels  from  the  same  centre,  taken  in  the  axis  of  the  map, 
and  to  take  afterwards  on  each  parallel  the  degrees  of  longitude  as  they  are  given  by 
the  law  of  their  decrease,  that  is  to  say,  proportional  to  the  cosine  of  their  latitude, 
and  last  of  all,  to  make  a  curve  line,  which  represents  the  meridian  pass  through  the 
same  series  of  corresponding  points  of  division.  Whatever  be  the  position  of  the 
centre  on  the  axis  of  the  map,  this  projection  enjoys  the  property  of  representing  by 
equal  quadrilaterals,  each  corresponding  quadrilateral  formed  on  the  surface  of  the 
globe  by  any  two  meridians  and  parallels  whatever.*  The  quadrilaterals,  moreover, 
have  two  of  their  opposed  sides  equal  in  length  to  the  corresponding  sides  on  the 
sphere,  thougli  different  by  their  curvature.  The  first  meridian  is  rectilinear,  and 
cuts  all  the  parallels  at  right  angles;  the  rest  are  curves  which  cut  them  more  or  less 
obliquely  as  they  remove  from  the  principal  meridian ;  from  which  the  quadrilaterals 
they  comprehend  lengthen  in  the  direction  of  one  of  their  diagonals,  and  contract  in 
the  direction  of  the  other.  This  is  the  principal  defect  of  this  development;  but  it 
only  becomes  sensible  at  a  considerable  distance  from  the  centre  of  the  map. 

This  defect  was  very  sensible  in  Flamstead's  atlas,  because  that  as- 
tronomer,  having  prolonged  indefinitely  the  axis  of  his  map,  traced  the 
parallels  by  infinite  radii,  that  is  to  say,  that  they  are  in  the  map,  right  lines  cutting 
the  meridians  of  the  exterior  of  the  map,  under  very  oblique  angles ;  whence  results 
a  great  alteration  in  the  configuration  of  the  countries  remote  from  the  centre,  as  may 
be  judged  from  Fig.  37. 

correction  of  j  This  inconvenience  is  obviated  by  drawing  the  mean  parallel  of  the 
tion.pr°'  I  map  so  that  it  may  be  cut  perpendicularly  by  all  the  meridians.  For 
this,  it  is  sufficient  to  take  a  right  line,  equal  to  the  cotangent  of  the  latitude  of  the 
parallel  which  divides  nearly  equally  in  the  direction  of  the  meridians,  the  region  we 
propose  to  represent,  and  with  this  right  line  as  a  radius,  to  describe  the  mean  paral- 
lel of  the  map ;  the  other  parallels  will  describe  themselves  from  the  same  centre  with 
the  same  radius,  augmented  or  diminished  by  a  quantity  equal  to  the  part  of  the  me- 
ridian comprised  between  the  mean  parallel  and  that  to  be  traced.  It  is  unnecessary 
to  say  that  we  should  also  make  the  principal  meridian  of  the  map  agree  with  that 
which,  in  the  direction  of  the  parallels,  divides  the  map  into  two  equal  portions.  It 
is  a  principle  which  must  be  observed  in  all  the  developments  of  the  globe. 

The  corrected  projection  of  Flamstead  being  now  the  most  generally  adopted,  we 
think  it  right  to  make  known  the  process  thereof,  according  to  the  method  adopted 
in  the  Depot  de  la  Guerre.^ 

Let  us  propose  to  apply  these  principles  to  the  development  of  a  sphe- 
rical semi-spindle,  the  angle  of  which  is  100  degrees,  new  measure.  The 
development  will  be  the  projection  of  a  triangle  with  three  right  angles, 
or  of  the  eighth  part  of  the  surface  of  the  sphere.  In  Fig.  38,  let  C«  be  the  repre- 
sentative radius  of  the  proposed  sphere,  and  a  O  a  line  perpendicular  and  equal  to  Get. 
If  from  the  point  a  we  let  down  on  Co  the  perpendicular  ae,  it  will  be  the  radius  of 
the  parallel  at  the  lat.  of  50  deg.  (new  measure),  taking  P  for  the  pole,  and  Q  for  a 
point  of  the  equator.  This  being  done,  we  may  consider  aO  as  the  side  of  a  cone- 
tangent  to  the  sphere ;  and  then  the  surface  near  the  circle  of  contact  will  coincide 
sensibly  with  the  spherical  surface.  But  since,  on  one  hand,  we  have  to  develop 
only  the  quarter  of  the  circumference  of  which  ae  is  the  radius,  or  which  comes  to 
the  same,  the  quarter  of  the  curve  surface  of  the  right  cone  which  has  O  a  for  side, 
-and  that,  on  the  other  hand,  ae  is  the  sine  of  50  degrees,  when  the  radius  aC  is  taken 

*  Mollweide,  D£monstr.  Analyt.  de  la  project.  &c.     Zach.  Corresp.  Astron.  xii.  144; 
-t  Puissant,  TraitS  de  Topog.  p.  138. 
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j]br  the  total  sine,  we  shall  have  the  logarithm  of  the  sine  of  50°  =  9,8494850,  and 
the  sine  of  50°  =  0,70,711.  Then  £  of  the  circumference  which  has  for  radius  ae, 
is  =  1,1101627;  finally,  since  the  arc  a  M  6,  (Fig.  39,)  described  with  a  radius  aO 
=»  1,  should  have  for  length  1.1101627,  we  shall  find  the  number  of  degrees  of  this 
arc  by  the  following  proportion: 

3,14  :  200°  :  :  1,1101627  :  x  =  70°,  71. 

Such  is  the  value  of  the  angle  a  O  6,  or  the  amplitude  of  the  arc  a&,  Fig.  39.  Now, 
if  we  wish  to  have  the  degrees  of  longitude  from  5  to  5,  we  must  divide  the  arc  ab 
into  20  equal  parts,  and  the  middle  M  of  that  arc  will  be  on  the  axis  OM  of  the  map. 
But  as  it  is  not  possible  to  determine  the  position  of  the  other  parallels,  as  well  as 
the  length  of  their  respective  degrees,  without  having  a  scale  of  equal  parts,  con- 
structed according  to  the  number  of  metres  contained  in  the  mean  radius  aC  of  the 
earth;  a  radius  which,  as  we  know,  is  =  6^366198  metres,  we  shall  proceed  pre- 
viously to  the  construction  of  this  scale.  For  this  purpose,  we  must  bring  on  an  in- 
definite line  mC',  Fig.  40,  636  parts,  and  T^  from  C'  to  TO,  and  must  take  a'  Cf  equal 
to  the  radius  aC,  Fig.  38;  then  through  all  the  points  of  division  of  the  I  scaieof  the 
line  wiC,  are  brought  parallel  to  a'  TO,  the  right  lines  xx',  yyf,  &c.  The  |  map' 
line  a'  C'  being  by  this  means  divided  into  parts  proportional  to  wC',  we  form  on 
this  module  the  scale  of  the  Fig.  39. 

Having  thus  constructed  the  scale  of  the  map,  we  take  in  it  a  length  of  50  parts, 
or  myriametres,  for  the  value  of  the  degrees  of  the  meridian,  taken  from  5  to  5,  and 
we  carry  that  length  on  the  axis  of  the  map,  ten  times  above  and  ten  times  below  the 
tnean  parallel  a  6,  Fig.  39.  We  then  describe  from  the  point  O,  as  centre,  indefinite 
arcs,  passing  through  all  the  points  of  division  of  the  axis  OM;  we  as  then  have  the 
parallels  from  5  to  5  degrees.  Finally,  on  each  parallel,  we  take  distances  equal 
each  to  five  times  the  value  of  the  degree  of  longitude,  known  by  the  geographical 
tables.  Thus,  on  the  parallel  of  55  degrees,  the  length  of  the  degree  of  longitude 
is  6  myriametres  49 ;  consequently,  we  must,  setting  out  from  the  axis  of  the  map, 
and  on  both  sides  of  that  axis,  carry  ten  times  the  interval  6,49  x  5  =  32  myriame- 
tres 45,  taken  on  the  scale.  When  all  the  points  through  which  the  meridians  must 
pass  have  been  determined  in  this  manner,  it  is  easy  to  trace  those  curves. 

It  must  be  confessed,  that  the  amplitude  of  the  arc  of  any  parallel  whatever,  de* 
termined  by  this  method,  will  be  a  little  greater  than  it  ought  to  be,  since  we  give  to 
the  cord  of  an  arc  of  5  degrees,  the  length  itself  of  that  arc ;  but  the  error  which  re- 
sults from  it  is  the  less,  according  as  the  curvature  of  the  parallel  is  smaller.  More- 
over, to  obtain  a  rigorous  exactness,  we  may  determine  the  amplitude  of  all  the  pa- 
rallels like  that  of  the  mean  parallel,  by  the  angle  of  which  the  two  radii  brought  t® 
the  extremities  of  that  parallel  form: 

Instead  of  taking  arbitrarily,  as  in  the  above  example,  the  radius  of  the 
sphere,  the  length  is  most  commonly  fixed  by  means  of  a  scale  constructed 
beforehand,  the  parts  of  which  also  are  in  a  determined  relation  with  the  metre.  For 
example,  in  the  Depot  de  la  Guerre,  the  scale  for  the  drawing  and  engraving  of  the  map 

of  each  of  the  four  parts  of  the  world  is ,  that  is  to  say,  that  2,000,000  metres 

2000000 

taken  on  the  ground,  will  be  represented  on  the  map  by  the  real  length  of  a  metre.    Ac- 
cording to  this,  the  radius  of  the  earth,  which  is  6,366198  metres,  will  beo  nly  on  the 

map  — -          — =  3ra,  18.     Hence,  that  the  scale  of  this  map  maybe  divided  from 

10  to  10  myriametres,  or  from  100000  to  100000  metres,  it  is  necessary  that  10  my- 
riametres have  5  centimeter^  of  length.  The  Depot  de  la  Guerre  observes,  in  like 
manner,  in  its  special  maps,  a  decimal  progression  of  the  scale,  so  that  the  degree 
of  latitude  of  a  general  map  being  taken  for  unity,  that  of  the  chorographic  map 
should  be  represented  by  one  of  the  numbers  2,  5,  or  10,  which  are  exact  divisors  in 
the  decimal  system.  By  this  means,  the  particular  maps  are  perfectly  connected 
with  the  general  maps,  seeing  that  the  proportions  of  details  increase  from  one  to  the 
other  map,  in  relations  of  easy  calculation.  But  the  execution  of  those  maps,  by  re<* 
quiring  the  largest  size  paper,  increase  their  price  too  much. 
The  various  modifications  of  the  conical  projection  having  been  sufficiently  ex- 
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cylindrical de-  I  plained,  we  shall  now  consider  the  cylindrical  developments  of  the  surface 
Tdopmena.     |  of  tne  giODej  an(j  tne  marine  charts  deduced  from  them.* 

The  points  of  the  compass  which  navigators  follow,  having  the  property  of  cutting 
under  the  same  angle  all  the  meridians  which  they  traverse,  and  which,  for  that  rea- 
son, form  on  the  globe  the  spiral  named  loxodromic,  are  necessarily  projected  by  curvd 
lines,  of  the  same  kind  in  all  maps  where  the  meridians  are  not  parallel.  This  is  de- 
or  foxodromic  I  monstrated  by  Fig.  41,  in  which  we  see  a  half  of  a  hemisphere  projected 
I  on  the  plane  of  the  equator.  Let  P  be  the  north  pole,  AMB  the  equator; 
the  right  lines  drawn  from  the  centre  to  the  circumference  are  meridians,  and  the  con- 
centric circles  represent  the  parallels.  Supposing  the  navigator  wishes  to  go  from 
C,  a  point  of  the  equator  right  north-west,  the  course  of  his  vessel  must  constantly 
make  with  the  meridian  of  the  place,  or  with  the  line  north  and  south,  an  angle  of  45 
deg.  (an.  meas.)  Supposing  him  to  be  arrived  at  G,  the  meridian  line  GNP,  pre- 
serves no  longer  its  parallelism  with  the  meridian  CG;  if  he  continues  his  route  north- 
west, keeping  always  the  angle  of  45°,  he  will  reach  the  point  H,  to  the  point  from 
J,  and  will  thus  describe  the  loxodromic  curve  CG  H  I,  which  constantly  approaches 
the  pole,  without,  however,  ever  reaching  it.  The  greater  the  constant  angle  under 
which  the  route  cuts  the  meridians,  the  longer  the  loxodromic  curve  becomes,  as  is 
seen  in  Fig.  41,  by  the  line  CRS.  It  is  plain  that  mariners,  who  must  direct  their 
courses  on  these  lines,  cannot  conveniently  trace  on  these  maps,  neither  the  road 
they  have  made,  nor  that  they  have  still  to  run,  on  account  of  the  difficulty  of  mea- 
suring with  the  compass  the  arc  of  a  curve.  To  obviate  this  inconvenience,  they 
have  endeavoured  to  contrive  a  projection  of  maps,  in  which  the  meridians  should  be 
right  parallel  lines. 

The  development  of  a  cylinder  immediately  presents  itself  to  the  mind,  as  the 
means  of  obtaining  such  a  projection.  When  we  merely  wish  to  trace  a  zone  of  very 
iittle  extent  in  latitude,  it  is  evident  that  the  spherical  zone  may,  without  any  sensible 
error,  be  represented  by  the  development  of  a  cylinder,  either  inscribed,  or  circum- 
scribed on  that  zone,  and  the  axis  of  which  coincides  with  that  of  the  globe.  The 
meridians  which  will  result  from  the  sections  of  the  cylinder,  by  planes  passing  through 
its  axis,  are  represented  by  right  lines  parallel  to  that  axis;  the -planes  of  the  parallels 
cut  the  cylinder  according  to  circles  parallel  to  its  base,  and  which  become  right  lines 
in  the  development.  Such  is  the  construction  of  flat  maps,  the  invention 
of  which  is  falsely  attributed  to  Don  Henry,  Infanta  of  Portugal,  since 
Marinus  of  Tyre,  anterior  to  Ptolemy,  condemns  their  use,  and  has  attempted  to 
modify  them.y  Their  defects  are  analogous  to  those  of  the  conic  projection;  they 
are  even  more  considerable ;  for,  in  the  latter,  one  may  give  two  parallels  their  true 
length  with  respect  to  the  degrees  of  latitude,  while  on  the  flat  map  this  proportion 
can  be  observed  with  respect  to  one  only;  namely,  for  the  inferior,  in  the  develop- 
ment of  the  circumscribed  cylinder,  and  for  the  superior  in  the  development  of  that 
which  is  inscribed.  It  is  true  that  one  may  avoid  this  inconvenience,  by  employing 
a  cylinder  constructed  on  one  of  the  intermediate  parallels,  which  would  be  partly  in- 
terior, and  partly  exterior  to  the  sphere ;  in  this  manner,  the  extent  in  longitude  would 
be  exact  towards  the  middle,  but  the  error  would  be  divided  between  the  two  ex- 
tremities. Cylindrical  projections  have  even  been  attempted,  in  which  the  basis  of 
the  cylinder  would  be  any  vertical  circle  whatever ;  J  but  we  shall  not  mention  them, 
and  shall  merely  observe,  that  the  parallel  which  serves  as  base  to  the  cylinder,  may 
be  placed  so  as  that  the  area  of  the  development  shall  be  equal  to  that  of  the  spheri- 
cal zone. 

The  tracing  of  flat  maps  is  effected  without  difficulty,  as  soon  as  the  position  of 
the  terrestrial  parallel  to  be  developed  is  fixed ;  it  only  remains  to  give  to  the  degrees 
of  longitude  on  this  parallel,  the  size  they  ought  to  have  with  respect  to  that  which 
is  assigned  to  the  degree  of  latitude. 

*  Neptune  Franj ais,  Disc,  prelim.   Bezout,  Cours  de  Mathe"m.  Marine.  Dubourguet,  Traitd 
des  Navig.  &c. 

t  Marin.  Tyr.  Ap.  Ptolem.  i.  20.  Comp.  Gosselio,  Kecherches  sur  la  Geogr.des  Grew,  li.  33. 
egq.  i.  46—50,  &c.  &c. 

*  Textor,  dans  Zacb,  Corresp,  xviii.  190. 
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The  line  HG,  Fig.  42.  being  supposed  parallel  to  the  axis  CP,  and  I 
equal  to  the  development  of  the  arc  BF,  will  be  the  meridian  of  the  | 
map  destined  to  represent  the  zone  comprehended  between  the  parallels  of  the  points 
B  and  F.  The  development  of  the  mean  parallel,  the  radius  of  which  is  E  e,  will 
give  the  degrees  of  longitude.  This  figure  shows  the  defect  of  the  map  on  the  ex- 
treme parallels,  since  the  radius  G  g  is  smaller  than  B  6,  and  the  radius  H  h  larger 
than  F/. 

These  maps  can  only  serve  for  very  small  parts  of  the  globe  ;  the  least  defective 
are  those  which  represent  the  regions  near  the  equator,  because  at  a  little  distance 
from  this  circle  the  cosines  of  the  latitude  do  not  vary  much.  D'Anville  made  use 
of  them  in  such  a  case,*  but  it  was  almost  unique. 

Nonnius  remarked,  towards  the  middle  of  the  16th  century,  the  de-  1  Mercatpr's 
fects  of  flat  maps.  Mercator,  who  had  just  introduced  the  stereogra-  j  SS°nVaprs. 
phic  projection  for  maps  of  the  world,  considered  that  mariners  do  not  employ  maps 
to  know  the  figure  of  countries,  but  only  to  trace  exactly,  according  to  its  length  and 
direction,  the  course  they  have  made,  and  to  determine  the  distance  they  are  from 
different  points  of  the  coasts,  with  the  course  they  must  hold  to  reach  or  avoid  them; 
he  invented,  according  to  this  principle,  in  1550,  the  projection  of  reduced  maps, 
which  perfectly  satisfies  these  conditions,  and  of  which  Wright,  Gregory,  Halley, 
and  others,  discovered  the  mathematical  theory  long  after,  j*  The  meridians  are 
here  parallel  right  lines,  equidistant  and  cut  at  right  angles  by  the  parallels  to  the 
equator  ;  but  the  intervals  which  separate  the  latter,  increase  as  we  advance  to- 
wards the  poles,  in  an  inverse  relation  to  that  which  the  diminution  of  the  degrees 
of  longitude,  (Fig.  43.)  follows  on  the  globe.  Hence  it  results  that  the  distances  in 
longitude.,  measured  on  each  parallel,  have,  with  respect  to  the  distance's  in  corre- 
spondent latitudes,  the  same  relation  as  on  the  globe. 

The  tracing  of  these  maps  has  no  difficulty  but  the  construction  of  the  scale  of 
latitudes,  for  which  tables  have  been  long  since  calculated  with  much  care,  and  even 
with  an  allowance  for  the  flattening  of  the  earth.  They  bear  the  name  I  Tables  of  in- 
of  tables  of  increasing  latitudes,  on  account  of  the  augmentation  which  |  fades!"8  * 
the  length  of  each  degree  of  latitude  has  in  these  tables  in  proportion  as  it  ap- 
proaches the  pole.  As  the  principles  according  to  which  these  tables  are  constructed 
cannot  be  rigorously  explained  without  the  aid  of  the  integral  calculus,  we  shall  con- 
fine ourselves  to  an  observation  on  the  nature  of  reduced  maps,  and  shall  indicate 
hereafter  a  simple  enough  method  to  arrive  at  the  construction  of  these  tables  by 
approximative  means.  J  It  is  evident  that  we  must  not  look  in  them  either  for  the  rela- 
tive extent  of  countries,  or  for  the  exact  image  of  their  configuration;  for  this  pro- 
jection augments  considerably  the  regions  placed  towards  the  poles,  though  in  other 
respects  it  shares  with  the  stereographic  projection  the  property  of  preserving  their 
similitude  to  infinitely  small  portions  of  the  globe  ;  but  these  defects  have  no  incon- 
veniences in  maps,  which  should  only  be  considered  as  instruments  destined  to  re- 
solve geographically  the  principal  questions  in  navigation,  which  they  do  with  the 
greatest  exactness  and  facility,  by  means  of  geometrical  formulae  given  in  treatises 
of  navigation. 

It  still  remains  for  us  to  point  out  various  methods  of  tracing  maps,  I  Proportional 
which  have  not  the  development  of  a  figure  for  their  basis,  but  only  cal-  [  projections. 
culations  of  proportion. 

The  most  remarkable  projection  of  this  kind  is  that  invented  by  the  I  Flection  of 
celebrated  geometer  Lambert,§  and  since  examined  by  an  Italian  au-  |  Lambert. 
thor.||     The  principal  condition  of  this  projection  is  to  represent,  by  equal  spaces, 
regions  of  equal  extent.     To  construct  the  map  of  a  hemisphere  it  is  conceived  to 
be  divided  into  semi-spindles,  by  planes  brought  through  its  axis  ;  and  on  the  centre 
of  the  great  circle  perpendicular  to  this  axis,  another  is  described,  the  area  of  which 
may  be  equivalent  to  that  of  the  hemisphere.     It  is  easy  to  see  that  each  semi-spin- 

*  Carte  de  Guinee,  1776.    D'Anville,  Consid.  sur  la  Geogr.  p.  30. 
j-  Mollweide,  dans  Zach,  Corresp.  xiv.  490.  $  See  Note,  p.  65. 

§  Lambert,  Mem.  sur  1'usage  des  Mathem.  vol.  iii.     Observ.  sur  les  Cartes,  sect.  99.    Mayer, 
Introd.  &c.  sect.  52.  en  All.  1!  De  Lorgna,  Principi  di  Geogr.  &c.  Verona,  1789. 
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die  will  be  represented  on  the  circle  in  question  by  a  sector,  the  angle  of  which  will 
be  equal  to  that  formed  by  the  two  planes  which  comprehend  the  spindle.  This  is 
shown  in  Fig.  44.  in  which  P  represents  the  pole,  ABD  the  plane  of  the  equator, 
APB  a  semi-spindle  comprised  between  two  meridians  and  the  equator;  the  circle 
A'  B'  D'  is  that  the  area  of  which  is  equal  to  that  of  the  hemisphere  PABDE.  We 
discover  also  without  difficulty  that  the  radius  A'C  must  in  general  be  equal  to  the 
cord  AP  of  the  arc  of  the  meridian  comprised  between  the  pole  and  the  plane  which 
terminates  the  spherical  dome  to  be  represented. 

Poi»r  projec-  I  In  the  polar  projection,  traced  according  to  this  principle,  the  meri- 
tion'  I  dians  are  the  radii  of  the  circle  which  terminate  the  map  ;  the  parallels 

are  concentric  circles  to  the  former,  described  from  a  radius  equal  to  the  cord  of  the 
complement  of  the  latitude;  the  quadrilaterals  formed  by  the  meridians,  and  the  pa- 
rallels which  terminate  a  zone,  are  equal  and  rectangular  as  on  the  sphere ;  and  for 
this  reason  the  configuration  of  the  countries  is  not  very  much  altered.  The  dis- 
tances are  not  measured  immediately  by  the  right  line  which  joins  the  two  points 
compared,  but  it  does  not  differ  much  from  them,  and  its  exact  value  may  be  pretty 
easily  described.  This  projection  is  also  very  easy  to  describe  when  it  is  employed 
to  represent  hemispheres  terminated  by  the  equator;  but  it  becomes  more  compli- 
cated when  the  hemispheres  are  terminated  by  the  horizon,  because  we  must  there 
substitute  for  the  meridians  and  parallels  the  azimuth  circles  and  the  almicantarats 
(or  parallels  to  the  horizon)  of  the  place  taken  for  centre  of  the  map,  circles  to 
which  the  longitudes  and  latitudes  can  be  referred  only  by  a  construction  or  particu- 
lar calculation. 

Equatorial  1  The  inconveniences  seem  less  in  the  projection  of  the  hemispheres 
projection.  |  terminated  by  the  meridian.  A  German  geometer*  has  given  an  ana- 
lysis of  them,  from  which  the  following  graphic  process  has  been  deduced.  Trace  a 
circle  with  the  radius  AC,  Fig.  45 ;  cut  it  by  the  lines  AD  and  BE,  one  representing 
the  equator,  the  other  the  meridian  of  the  middle  of  the  map.  Mark  the  cords  re- 
presenting the  parallels  by  dividing  the  semi-diameter  BC  and  EC,  each  according  to 
the  following  scale,  the  radius  AC  being  taken  for  unity. 

Latitude  10° —  0,13681  Latitude  60°—  0,76239 

20  —0,27201  70  —0,86191 

30  —  0,40397  80  —  0,94539 

40  — 0,53094  90  — 1,00000 
50  —0,65116 

Finally,  divide  both  the  equator  and  parallels  into  equal  parts,  and  carry  through 
the  corresponding  points  of  division,  ellipses  representing  the  meridians.  This  pro- 
jection has  some  resemblance  with  the  orthographic,  but  is  more  easy  to  trace ;  it 
disfigures  the  countries  infinitely  less,  and  gives  the  spaces  in  their  just  proportions. 
Alteration  of  I  We  may^consider  as  an  arbitrary  alteration  of  this  proportional  pro- 
tion.pr°  I  jection,  the  method  of  which  the  idea  is  attributed  by  Vaugondy  to  G. 
De  L'Isle,|  but  which  is  indicated  in  more  ancient  authors.  J  It  consists  in  dividing 
the  principal  meridian,  the  equator,  and  the  circumference  of  the  map  into  equal  parts, 
and  then  carrying  through  the  points  of  division,  curves  representating  the  meridian 
and  parallels.  Arrowsmith's  maps  of  the  world  are  traced  according  to  this  method, 
which  has  nothing  particularly  recommendable. 

Projection  of  I      The  operations  of  Cassini,  to  determine  the  figure  of  the  earth  by  the 
I  measure  of  the  degrees  of  the  meridian,  and  the  parallels,  gave  rise  to 
a  very  important  kind  of  projection,  being  that  according  to  which  the  great  map  of 
France,  the  finest  geographical  work  ever  executed,  is  constructed. § 

When  it  was  attempted  to  measure  a  degree  of  longitude,  the  difficulty  was  ex- 
perienced of  tracing  exactly  on  the  earth  a  parallel  to  the  equator.  In  fact,  if,  by  a 
line  directed  by  means  of  vertical  pegs,  and  perpendicular  to  the  meridian  of  a  place, 
we  determine  a  series  of  points,  it  is  evident  that,  supposing  the  earth  spherical,  they 

•  Mollweide,  dans  Zach,  Corresp.  xii.  160.    Voyez  les  Annales  des  Voyages,  vol.  xiii. 
j-  K.  VaugonUy,  Instilut.  Geogr.  324.  Puissant,  Topogr.  133. 

*  Fournier,  Hydrogr.  1.  xiv.  cb.  SO.  §  Cassini,  Acad.  des  Sciences,  1745. 
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will  belong  to  the  great  circle  determined  by  the  vertical  plane,  drawn  perpendicu- 
larly to  the  meridian  in  question,  and  which,  on  the  earth,  a»swers  to  the  celestial 
circle,  named  first  vertical.  The  parallel  soon  separates  from  this  circle,  which  it 
only  touches  at  the  point  where  it  cuts  the  meridian.  In  a  spheroid,  the  curve  per- 
pendicular to  the  meridian  has  a  double  curvature,  and  an  inquiry  into  its  properties 
has  occupied  several  geometers.* 

The  meridian  and  its  perpendiculars  being  the  lines  most  easily  traced  by  astro- 
nomical and  geodesial  operations,  it  is  to  the  meridian  of  the  observatory  at  Paris 
and  to  its  perpendiculars  that  the  points  of  the  map  of  France  are  immediately  re- 
ferred ;  their  latitudes  and  longitudes  were  only  concluded  a  posteriori,  and  by  calcu- 
lation. | 

To  form  an  idea  of  the  manner  in  which  this  projection  represents  the 
terrestrial  spaces,  we  must  observe,  that  the  great  circles  perpendicular 
to  the  meridian,  (supposing  the  earth  spherical,)  all  cut  each  other  at  the  poles  of 
this  meridian,  and  consequently  converge  towards  each  other,  while,  on  the  map, 
where  the  same  meridian  is  a  right  line,  they  become  parallel  among  themselves.  It 
thence  results  that  the  portions  determined  by  two  circles  perpendicular  to  the  meri- 
dian are  represented  by  rectangles  of  the  same  length,  but  broader  towards  the  ex- 
tremities. Thus  their  distances  and  their  areas  can  be  measured  immediately  on  the 
map  of  France  only  by  approximation ;  and  though  the  extent  in  longitude  is  not  con- 
siderable enough  for  the  convergence  of  the  perpendiculars  to  the  meridian  to  induce 
an  important  error,J  we  must  be  cautious  in  the  employment  of  this  projection, 
which  is  only  excellent  for  the  immediate  assemblage  of  trigonometrical  surveys. 
Several  German  geometers  have  calculated  formulas  and  tables  to  render  its  use 
more  sure,  and  correct  its  errors.  § 

It  is  to  arbitrary  developments  of  the  globe  that  we  must  refer  the  con- 
struction of  the  spindles,  which  are  traced  on  paper,  to  cover  globes  that 
are  not  very  large.  The  surface  of  the  globe  is  divided  into  12  or  18  parts,  accord- 
ing to  the  size  of  its  diameter,  by  drawing  meridians,  of  30  to  30°,  or  of  20  to  20°. 
The  space  comprehended  between  two  of  those  meridians,  having  very  little  curve 
in  the  direction  of  its  breadth,  may  be  considered  as  forming  part  of  a  cylindrical 
surface  circumscribed  to  the  sphere,  according  to  the  meridian  which  divides  it  into 
two  equal  parts.  This  meridian  is  developed,  and  by  carrying  perpendicularly  (like 
ordinates)  on  each  side  the  semi-breadths  of  the  portions  of  parallels  comprehended 
between  the  meridians  which  terminate  the  spindle,  we  obtain  the  form  of  the  latter. 
Sometimes  it  is  truncated  at  the  two  extremities  at  15  or  20  degrees  from  the  poles, 
and  these  two  zones  or  spherical  domes  are  traced  apart,  considering  them  as  if  they 
were  flat.  This  process  is  only  an  approximative  mechanism,  which  facilitates  the 
fabrication  of  globes,  and  deserves  no  farther  notice.  Let  us  only  express  our  wish 
that  some  able  mechanician  would  invent  the  means  of  giving  more  exactness  to  the 
engraving  of  globes,  at  the  same  time  that  the  advantage  of  the  multiplication  of 
copies  is  preserved. 

*  M6m.  de  1'Acad.  des  Sciences,  1733. 

f  Du  Sejbur,  Traite  Analytiqne  des  Mouvemens  apparens  des  Corps  celestes,  t.  ii.,  and  the 
Description  Geometrique  de  la  France,  by  Cassini. 

t  They  extend  in  the  extremities  of  Cassini's  France  to  150  toises  in  40,000.  Barbie"  du  Bo- 
cage.  Topog.  Mem.  du  Depot  de  la  Guerre,  1,  23. 
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Continuation  of  the  Theory  of  Geography.     Continuation  and  end  of  the  Theory  of 
Geographical  Maps.     Of  the  choice  and  assemblage  of  Details. 

IN  vain  would  geometry  have  taught  us  so  many  and  such  ingenious  methods  of 
tracing  maps  in  a  manner  conformable  to  the  wants  of  geography,  if  we  could  only 
insert  in  these  pictures  of  the  globe  incomplete  images  of  the  different  countries.  All 
our  projections  would  then  be  only  what  the  rules  of  perspective  are  to  a  sign-painter. 
It  is  the  novelty,  the  exactness,  the  richness  of  details,  which  distinguish  a  learned 
map  from  those  unformed  sketches,  the  contrivance  of  which  is  confided  to  ignorance. 
To  compose  a  good  map,  we  must  know  how  to  choose,  and  to  assemble  the  details 
which  will  form  its  merit. 

choice  of  pro-  I  The  first  object  of  consideration  for  the  designing  geographer  is  to  de- 
Sc°"  I  termine  the  kind  and  the  object  of  his  map.  Is  it  general?  does  it  em- 

brace a  vast  portion  of  the  world?  He  chooses  a  large  paper,  and  employs  a  pro- 
jection such  as  the  different  modified  conical  projections,  which  hardly  alters  the 
configurations.  Does  he  wish  to  construct  a  map  of  the  world,  destined  for  the  stu- 
dies of  astronomical  geography?  He  uses  the  horizontal  stereographic  projection. 
Is  it  to  be  applied  to  physical  geography?  He  prefers  the  development  of  it  on  a  sin- 
gle meridian,  placing  the  new  continent  to  the  right,  not  to  interrupt  the  connexion 
of  the  continents.  In  special  maps,  where  an  empire  or  province  is  traced,  the 
choice  of  the  projection  seems  more  indifferent,  because  the  defects  of  all  the 
methods  diminish  when  the  map  embraces  only  a  small  portion  of  the  surface  of  the 
globe.  Nevertheless  there  are  advantages  and  inconveniences  which  flow  from  the 
nature  of  projections,  and  which  we  have  indicated  in  the  preceding  book;  there  may 
be  also  one  projection  which,  with  respect  to  the  paper,  will  oblige  the  geographer 
to  admit  into  his  map  more  countries  foreign  to  his  principal  object  than  another;  but 
k  is  essential  to  avoid  such  projections,  because  they  diminish  the  scale  of  the  map ; 
that  is  to  say,  the  proportion  between  the  image  and  the  object  represented.  Mari- 
ners who  point  their  route  on  maps,  say,  instead  of  great  and  small  scale,  great  and 
small  point,  an  expression  properly  applied  only  to  reduced  maps. 

The  impossibility  of  admitting  into  a  map,  even  of  very  great  dimensions,  all  the 
details  relative  to  topography,  necessitates  a  choice  among  those  details,  which, 
however,  it  is  impossible  to  subject  to  general  rules.  One  map  is  des- 
tined to  show  the  political  limits  of  states,  and  the  boundaries  of  provin- 
ces, with  their  chief  towns ;  another  is  destined  to  show  the  chains  of  mountains 
and  the  branches  of  rivers;  and  these  two  classes  still  admit  of  sub-divisions.  A 
Military  maps.  |  military  map  is,  in  reality,  only  a  perfect  and  detailed  topography ;  the 
warrior  should  find  in  it  every  road  in  which  he  can  advance,  either  with  artillery,  or 
only  with  his  musket;  every  ford  in  a  river,  every  defile  by  which  he  can  turn  the 
position  of  an  enemy;  in  a  word,  these  maps  should  exhibit  all  the  localities  which 
can  influence  his  operations ;  the  number  of  good  military  maps  is  therefore  very 
limited.  It  is  in  great  part  to  the  excellence  of  those  supplied  by  the  Depot  de  la 
Guerre,  that  the  French  armies  owe  their  successes.  A  learned  geometer,  deeply 
skilled  in  the  art  of  war,*  had  made  a  list  of  the  French  generals,  in  which  he  esti- 
mated their  talents;  opposite  an  illustrious  name  was  often  this  note,  He  is  well  ac- 
quainted with  tfte.  map.  The  importance  of  geographical  studies  for  the  leaders  of 
armies  was  felt  by  the  ancients,  and  the  Romans  knew  well,  "  that  localities  fre- 
quently influence  victory  more  than  courage  and  numbers. "f 

Other  branches  of  government  equally  require  maps,  especially  consecrated  to  a 
particular  object.  Those  of  the  waters  and  forests,  for  example,  should  always  be 
consulted  as  a  beacon  in  cultivation ;  and  in  this  respect  the  states  of  Germany  have 

*  M.  Carnot.  Comp,  Zach.  Corresp.  Astron.  i.  520.  f  Viget.  DC  Re  Milit.  in.  c.  26. 
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hitherto  had  advantages  over  France.  What  a  military  map  is  for  the  ground, 
nautical  maps  are  for  the  seas;  they  even  interest  the  physical  geogra-  |  Nautical  maps, 
pher,  as  they  represent,  though  very  imperfectly,  the  irregularities  of  the  bottom  of 
those  basins  covered  with  water  which  occupy  so  vast  a  portion  of  the  globe.  The 
rock?,  reefs,  sand-banks,  scattered  through  the  seas,  are  sub-marine  mountains  and 
hills ;  and  a  complete  knowledge  of  them  would  throw  great  light  on  the  geography  of 
the  terrestrial  mountains.  Unfortunately  nature  seems  to  forbid  the  hope  of  our  ever 
completing  that  part  of  geography.  "  Navigators,"  says  a  celebrated  mariner,*  "  can 
only  answer  for  the  routes  they  have  made,  or  the  soundings  they  have  taken;  and  it 
is  possible,  that,  on  the  finest  seas  they  may  have  past  close  beside  banks  or  shoals 
where  there  were  no  breakers  (that  is  to  say,  whose  existence  was  not  betrayed  by 
the  foam  of  broken  waves.")  The  maps  of  rivers  present  in  detail  all  the  branches 
of  a  stream,  and  all  the  circumstances  of  its  course.  They  are  comprised  with  nau- 
tical maps,  under  the  general  appellation  of  hydrographic. 

There  are  also  maps  of  botany,  mineralogy,  geology,  and  even  of 
zoology,  the  object  of  which  is  to  show  the  geographical  distribution  of 
the  productions  of  nature  ;|  there  are  some  which  their  authors  decorate  with  the 
name  of  historical,  and  which  are  intended  to  show  the  migrations  of  nations,  and  the 
changes  of  sovereignty  ;J  finally,  there  are  few  objects,  the  reduction  of  whose  rela- 
tions of  locality  has  not  been  attempted  in  the  form  of  maps.  But  the  composition 
of  these  sorts  of  tables  is  subject  to  rules  derived  from  sciences  foreign  to  geography. 

All  maps  are  not  intended  to  advance  our  knowledge  by  the  publication  of  new  de- 
tails, or  by  greater  exactness.     Public  instruction  requires  elementary  I  Elementary 
maps,  the  merit  of  which  consists  in  rendering,  in  a  faithful  and  complete  |  maps* 
manner,  truths  already  known,  and  -ia  which  it  were  to  be  wished  a  system  of  en- 
graving might  be  adopted,  less  elegant  and  less  costly  than  what  the  refined  taste  of 
the  public  requires.     The  essential  point  in  an  elementary  atlas,  is  not  to  display  on 
a  great  scale  maps  full  of  details,  and  of  minute  exactness,  but  rather  to  exhibit,  in  a 
series  of  small  but  numerous  maps,  the  complete  assemblage  of  the  principles  of  the 
science. 

After  having  duly  reflected  on  his  object,  the  designer  has  to  collect  and  combine 
the  details  necessary  to  fill  his  map. 

Good  astronomical  observations  here  hold,  without  dispute,  the  first 
rank;  but  how  difficult  is  it  to  judge  whether  an  observation  be  good! 
How  many  inconsiderate  changes  have  been  introduced  into  geography 
by  the  employment  of  longitudes  badly  observed  or  ill  calculated !  Above  all,  how 
many  errors  are  owing  to  the  careless  use  of  the  chronometer!  We  have  indicated 
the  different  methods  by  which  the  astronomer  assists  in  fixing  the  geographical  po- 
sitions of  terrestrial  places  ;§  but  the  value  of  an  observation  does  not  depend  solely 
on  the  goodness  of  the  method ;  to  appreciate  it  we  must  know  all  the  processes, 
and  all  the  circumstances,  and  submit  these  details  to  a  minute  criticism,  and  to 
careful  calculations,  in  a  word,  we  must  imitate  the  example  of  Oltmanns,  in  his 
Researches  on  the  Observations  of  Humboldt.  It  is  in  studying  the  work  of  this 
geometer,  ||  that  geographers  may  learn  all  the  rules  of  sound  criticism  with  respect 
to  astronomical  data.  The  true  geographer  ought  to  be  almost  an  astronomer. 
Thus  we  every  where  recognise  that  fraternal  tie  which  unites  all  the  sciences  by 
rendering  them  necessary  to  each  other! 

The  second  and  the  richest  source  from  which  geographers  draw  the  details  of 
their  maps,  is  triangulation ;  we  have  given  an  idea  of  it  in  speaking  of  the  measure- 
ment of  the  earth  by  Picard.lT 

When  the  position  of  a  certain  number  of  points  has  been  fixed,  either  1  Employment 
by  astronomical  observations,  or  trigonometrical  measures,  it  is  easy  to  |  mJSurS."* 
connect  with  these  points  the  particular  plans  taken  on  the  ground,  and  which  exhi- 
bit the  localities  in  detail.     But,  as  the  art  of  drawing  plans  on  the  ground  depends 
in  great  part  on  principles  foreign  to  geography,  we  shall  content  ourselves  with  in- 

*  La  Perouse,  Voy.  ii.  ch.  ii.  p.  54  f  Hitter,  Cartes  Physiques  de  1'Europe. 

£  The  Historical  Atlas,  by  Kruse,  in  German,  is  the  best  work  of  this  kind. 

§  Above,  b,  i,  j|  Voyage  de  Uumbolclt,  part,  astron,  t  Above,  b,  ii. 
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dicating  merely  some  practical  means  employed  by  geographers  for  constructing  a 
topographical  map  from  partial  surveys.  The  reader  who  wishes  for  detailed  in- 
structions or  trigonometrical  subjects,  cannot  do  better  than  to  have  recourse  to  the 
excellent  Treatise  on  Geodesy  by  the  learned  and  ingenious  Puissant. 

When  we  wish  to  construct  a  map  by  connecting  together  plans  taken  separately, 
it  is  necessary  that  each  of  these  plans  should  have  at  least  two  points  in  common 
with  that  to  which  it  is  to  be  joined ;  or,  which  conies  to  the  same,  there  must  be  a 
line  determined  both  in  size  and  position  in  one  which  can  be  applied  to  a  similai 
line  in  the  other.  Then,  by  drawing  on  the  paper  destined  to  form  the  general  plan 
that  directing  line,  so  that  there  may  be  on  each  side  a  space  proper  for  comprising 
each  of  the  plans,  it  will  be  easy  to  refer  to  this  general  plan  all  the  points  that  have 
been  determined  on  the  partial  plans,  by  attaching  them,  by  triangles,  to  any  two 
points  taken  on  the  directing  line,  or  combining  them  with  any  point,  the  position  of 
which  has  been  fixed.  If  there  is  to  be  a  reduction,  as  almost  always  happens,  the 
triangles  of  the  topographical  plan  must  be  made  similar  to  those  formed  on  the  basis 
of  the  surveys ;  but  so  that  the  sides  of  the  former  may  be  to  those  of  the  latter  in 
the  relation  which  the  reduction  to  be  made  requires. 

When  the  sheets  of  the  surveys  are  orient£es,  that  is  to  say,  when  on  each  sheet 
the  direction  of  the  meridian,  either  the  true  or  the  magnetic,  has  been  marked,  the 
points  of  each  plan  are  referred  to  the  meridian,  and  to  a  perpendicular  brought  on 
that  line  by  a  point  common  to  two  contiguous  plans.  The  distances  are  measured 
from  all  the  points  to  each  of  these  right  lines  parallel  with  the  other;  and,  either 
preserving  these  distances  as  they  were  found,  or  reducing  them  in  the  relation  re- 
quired, they  are  brought  on  the  meridian,  and  the  perpendicular  drawn  in  the  topo- 
graphical plan  to  represent  those  which  are  common  to  the  collected  plans.  This 
Reduction  by  I  method  of  constructing  geographically  the  general  map  after  the  plans 
treUis-  I  of  the  surveys,  has  given  rise  to  a  mechanism  of  reduction  known  by  the 

name  of  trellis;  it  is  very  convenient  for  bringing  together  the  details  of  the  map,  but 
should  not  be  used  for  fixing  the  position  of  the  principal  points.  This  operation  con- 
sists in  dividing  the  plans  that  are  to  be  united  in  squares,  by  lines  parallel  and  per- 
pendicular to  that  which  is  common  to  those  plans;  the  more  these  squares  are  mul- 
tiplied, the  better  we  perceive  the  place  occupied  in  each  square  by  the  points  and 
turns  contained  in  it,  the  more  easy  also  it  is  to  refer  them  to  the  corresponding 
squares  traced  on  the  plan  of  reduction  or  of  assemblage.  Fig.  46  represents  this 
operation.  The  leaves  ABCD,  EFGH,  having  for  common  lines  the  right  lines  CD 
and  EF,  are  divided  into  squares,  the  sides  of  which  are  parallel  and  perpendicular 
to  those  right  lines ;  the  plan  of  assemblage  a  b  f  e,  is  divided  in  the  same  manner, 
with  respect  to  the  line  c  d,  which  represents  the  common  right  line,  but  the  sides  of 
each  square  are  the  halves  of  those  of  the  plans  ABCD,  EFGH,  so  that  the  objects 
marked  on  these  leaves  are  reduced  on  the  plan  of  assemblage  to  a  half  of  their  for- 
mer dimensions,  and  to  a  space  which  is  only  the  quarter  of  that  they  first  filled.  To 
reproduce  the  design  traced  on  each  of  the  primitive  plans,  either  it  may  be  imitated 
at  sight,  in  the  corresponding  squares  of  the  leaves  ABCD,  EFGH,  or  else,  for  more 
exactness,  marks  are  mdde  on  each  of  the  sides  of  the  latter,  and  transferred  to  the 
others.  If  we  wish  to  preserve  exactly  the  designs  that  are  to  be  copied,  we  may 
place  upon  them  a  very  smooth  piece  of  glass,  and  of  equal  transparency,  on  which 
squares  are  traced  with  a  diamond,  and  afterwards  two  perpendicular  lines  are  made 
to  coincide  together  on  those  which  are  to  serve  for  the  assemblage  of  the  collected 
plans,  or  on  the  points  which  determine  them. 

chorograpMc  After  having  thus  formed  the  topographical  plans  by  the  assemblage 
map8>  of  the  various  plans  of  the  surveys,  chorographic  maps  are  formed  from 

them,  not  only  by  assembling  the  plans,  but  by  submitting  them  likewise  to  the  laws 
of  the  projection  that  has  been  adopted.  For  this  purpose,  the  meridians  and  the 
parallels  are  traced  on  those  plans  in  right  lines,  as  those  circles  are  when  only  a 
portion  infinitely  small  is  considered.  The  corresponding  quadrilaterals  are  also  de- 
scribed on  the  frame  of  the  map  to  be  constructed,  but  conformably  to  the  laws  of 
the  adopted  projection;  there  is  then  nothing  farther  but  to  design  in  these  quadrila- 
terals what  is  contained  in  the.  squares  comprised  between  the,  meridians  and  the  pa- 
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rallels  of  the  topographical  plans.  If  we  wish  for  extreme  precision,  we  take,  with 
respect  to  the  sides  of  the  squares,  the  distances  of  the  principal  points  enclosed  in 
them ;  these  distances  are  converted  into  subdivisions  of  the  degrees  of  longitude, 
and  similar  ones  are  taken  afterwards,  setting  out  from  the  parallel  and  the  meridian 
contiguous  to  the  corresponding  quadrilaterals  on  the  map. 

Two  circumstances  may  stop  the  geographer  in  this  operation.  It 
may  happen  that  the  topographical  plan  may  not  be  oriente,  or  having 
been  so  by  the  direction  of  the  magnetic  needle,  only  we  do  not  know 
what  was  the  declination  of  the  compass  at  the  time  when  the  plan  was  taken  and  re- 
duced. This  element  may  be  supplied  when  the  plan  contains  two  points,  of  which 
the  respective  position  is  known,  for,  by  joining  these  two  points  by  a  right  line,  we 
have  the  angle  which  this  right  line  makes  with  the  meridian,  and,  consequently,  we 
may  fix  its  place  with  respect  to  the  meridian,  or  construct,  by  means  of  the  given 
angle,  the  meridian  of  the  plan.  One  may  recover  also,  by  similar  means,  the  scale 
of  a  topographical  map  which  is  wanting ;  for,  knowing  the  distance  of  two  points  of 
this  map,  we  have  only  to  divide  the  line  which  joins  those  two  points  into  parts  pro- 
portional to  the  itinerary  measures  contained  in  this  distance ;  then  it  becomes  the 
scale  of  the  map,  and  shows  the  Tespective  distances  of  all  the  other  points. 

Chorographic  maps  are  reduced  into  general  maps  by  a  process  ana- 
logous to  that  we  have  just  explained;  we  bring  on  the  quadrilaterals 
formed  by  the  meridians  and  the  parallels  of  the  general  map,  what  is  contained  in 
the  corresponding  quadrilaterals  of  the  chorographic  maps  we  wish  to  assemble.  But 
here  the  necessity  of  geographical  criticism  appears ;  here  it  is  that  the  designer,  quit- 
ting the  humble  part  of  a  copyist,  should,  by  his  knowledge  and  researches,  and  es- 
pecially by  his  intelligence,  supply  the  imperfections  of  topographical  data.  Some- 
times it  is  errors  he  has  to  correct,  sometimes  deficiencies  to  fill  up ;  most  commonly 
these  two  inconveniencies  are  combined  together. 

It  may  happen  that,  in  the  topographic  plans  employed  in  the  con-  correction  of 
struction  of  chorographic  maps,  there  may  be  errors  common  to  all  the  gnphy!  top° 
points,  as  distances  too  small  or  too  grea"t  in  the  same  direction,  and  these  errors 
may  have  been  accumulated  on  the  chorographic  maps,  and  afterwards  on  the  gene- 
ral map ;  the  great  spaces  which  it  represents  are  then  either  considerably  narrowed, 
or  considerably  lengthened,  without  the  geographer  himself  being  able  to  perceive  it. 
In  this  case,  the  geographer  will  connect  the  details  of  the  general  map  with  the  dif- 
ferent points,  the  latitudes  and  longitudes  of  which  are  known  by  astronomical  ob- 
servations ;  these  points  determine  on  the  map  spaces  into  which  the  intermediary 
details  will  necessarily  fit,  sometimes  the  excess  or  defect  that  is  found  may  be  attri- 
buted to  the  imperfection  of  the  mechanical  processes  employed  for  the  assemblage 
of  the  maps ;  but  then  there  is  no  other  way  but  to  divide  the  differences  among  all 
the  points  of  each  partial  plan,  which  will  render  the  errors  less  sensible. 
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The  geographer  unfortunately  is  but  too  often  deprived  of  astronomi- 
cal observations  and  trigonometrical  surveys ;  there  are  only  a  few  coun- 
tries, as  France,  England,  Denmark,  Holland,  and  Hungary,  which  have  been  sur- 
veyed trigonometrically  in  their  whole  extent;  there  are  still  some  European  pro- 
vinces where  no  astronomers  have  been.  Geography  is  obliged,  therefore,  to  have 
recourse  to  itinerary  distances,  always  very  difficult  to  estimate  in  a  rigorous  way, 
even  when  we  know  exactly  the  value  of  the  measures  in  which  they  have  been  cal- 
culated. This  science  is  as  yet  very  little  advanced,  either  on  account  of  the  im- 
mense number  of  measures  to  be  compared,  or  on  account  of  the  variations  to  which 
they  are  subject,  or,  finally,  with  respect  to  many  ancient  measures,  because  the  au- 
thentic modules  are  wanting/* 

We  have  already  seen  that  there  are  various  opinions  on  the  manner  I  valuation  of 
of  estimating  the  stadia  of  the  ancients,  and  that  it  is  still  doubtful  if  they  |  measures. 
should  be  considered  as  astronomical  modules  or  local  measures.     We  find  in  the 

*  Trait^  des  Mesures  Itine>aires  des  Anciens,  par  d'Anville.  Observations,  &c.  par  Gosselin, 
en  avant  de  la  traduction  Fran^aise  de  Strabon,  Traite  des  Mesures,  par  Rome  de  PIsle.  Me"- 
trologie  constitutionnelle,  par  Paucton.  Traite  des  Monnaies,  des  Mesures,  &c,  par  Gerard 
Kruse,  en  Allemand.  See  the  Tables  at  the  end  of  this  Volume. 
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ancients  one  passage  in  three  which  does  not  allow  us  to  admit  the  first  supposition, 
unless  by  adopting  the  most  violent  and  innumerable  corrections,*  or  by  the  admis- 
sion of  an  improbable  mixture  of  different  stadia ;  in  the  second  hypothesis,  which  to 
us  appears  preferable,  we  do  not  yet  perceive  the  basis  from  which  to  set  out ;  we 
are  on  the  right  road,  but  surrounded  with  profound  darkness.  However,  this  ob- 
scurity is  better  than  the  false  glimmer  of  an  hypothesis  void  of  proof;  and,  besides, 
why  should  we  be  surprised  at  the  doubts  in  which  ancient  metrology  is  enveloped, 
when  we  know  that  even  modern  measures  present  cases  in  which  it  is  difficult  to 
reduce  them]  Undoubtedly  we  know  exactly  the  relations  of  the  measures  most  com- 
monly used  in  capital  towns,  and  cited  in  the  works  of  the  learned:  we  know,  for 
example,  the  value  of  the  English  mile,  and  of  the  nautical  mile,  the  degree  of  the 
meridian  containing  69  of  the  former  and  60  of  the  latter;  we  know  also  that  the 
English  foot,  being  equal  to  0,9384  of  the  French  foot,  is  11  inches  3  lines,  1,  and 
that  the  yard  used  in  England  for  measuring  short  distances  is  three  feet  English;  we 
consequently  conclude  that  the  yard  represents  33  inches,  9  lines,  3  of  France.  Si- 
milar reductions  give  the  means  of  converting  into  each  other  the  measures  generally 
in  use  in  great  states;  but  there  are  besides,  in  the  provinces,  local  measures  little 
known,  and  with  respect  to  which  multiplied  researches  must  be  made  to  obtain  their 
relation  with  the  others,  either  by  comparing  their  components  with  the  best  fixed 
unities,  or  by  setting  out  from  some  distance  valued  in  local  measure,  and  known  in 
geographical  measures.  In  France,  for  example,  nothing  formerly  varied  more,  than 
the  length  of  a  league  between  one  province  and  another.  The  perch  even,  which 
serves  for  surveying,  was  sometimes  22  feet,  sometimes  only  18.  The  new  metrical 
system  will  prevent  any  such  confusion  in  future.f 

Tracing  of  a  I  When  we  knew  the  value  of  the  measures  in  which  an  itinerary  is 
nautical  mute.  |  conceived,  the  direction  of  the  route  is  marked  after  the  points  of  the 
compass.  When  we  have  the  length  and  the  direction  of  a  route,  setting  off  from  a 
point,  the  position  of  which  is  given,  we  very  easily  find  that  of  the  point  where  this 
route  terminates.  In  the  first  place,  when  the  route  is  not  considerable,  one  may, 
in  the  space  it  traverses,  neglect  the  curvature  of  the  earth,  that  is  to  say,  consider 
the  meridians  as  parallel  with  each  other,  and  consequently,  the  points  of  the  com- 
pass as  right  lines.  To  construct  this  route  on  a  flat  map,  it  is  then  sufficient  to 
draw,  through  the  point  of  departure,  a  line  which  may  make  with  the  meridian  of 
this  point  an  angle  equal  to  that  which  the  point  of  the  compass  followed  gives,  and 
to  carry  on  that  line  a  number  of  parts  of  the  scale  equal  to  that  of  the  itinerary 
measures  gone  over :  the  point  where  these  parts  terminate  will  be  the  point  of  ar- 
rival Calculation  may  also  be  substituted  for  construction  ;  if  from  the  extremity 
of  the  route  gone  over  we  bring  down  on  the  meridian,  which  passes  by  the  other 
extremity,  a  perpendicular,  a  recttfngled  triangle  will  result,  in  which  the  part  of  the 
meridian  intercepted  between  the  point  of  departure  and  the  perpendicular  brought 
from  the  point  of  arrival  will  indicate  the  distance  of  these  points  taken  on  the  line 
north  and  south,  or  the  difference  of  latitude  expressed  in  itinerary  measures;  which 
are  afterwards  reduced,  according  to  their  value,  into  degrees  of  the  meridian.  And 
the  perpendicular  will  express  the  distance  of  these  same  points  taken  on  the  line 
east  and  west,  which  is  confounded  in  this  case  with  the  difference  of  longitude  ex- 
pressed in  itinerary  measures.  If  we  wish  to  convert  it  into  degrees,  we  must  divide 
it  by  the  number  of  those  measures  which  a  degree  of  the  parallel  of  the  point  of 
departure  ought  to  contain,  or,  if  we  wish  for  still  more  exeactness,  by  the  number 
of  measures  comprised  in  a  degree  of  the  parallel  which  holds  the  middle  between 
that  of  the  point  of  departure  and  that  of  the  point  of  arrival.  All  this  operation  is 
nothing  but  dividing  the  number  of  the  itinerary  measures  by  the  cosines  of  the 
latitude  of  the  mean  parallel. 
TO  find  the  I  A  second  question  may  present  itself,  in  the  case  where  the  direction 

*  See  the  Notes  of  the  French  Translation  of  Strabo. 

f  Since  this  was  written,  M.  Uckert,  a  professor  at  Gotha,has  attempted  to  prove,  in  a  Ic 
ed  manner,  that  the  ancients  only  used  one  kind  of  stadium,  that  of  Olympia,  and  t 
differences  and  contradictions  in  point  of  measures  proceeded  from  the  imperfect  means  t 
were  obliged  to  employ.    ED. 
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of  the  route  is  not  known,-  the  latitude  of  the  point  of  arrival  is  then  I  J^ion  of  a 
substituted  for  it.  The  construction  on  the  flat  map  consists,  in  this  | 
case,  in  drawing  through  its  latitude  the  parallel  of  the  point  of  arrival;  in  taking  on  the 
scale  of  the  map  the  number  of  measures  assigned  to  the  distance  gone  over,  and  to  de- 
scribe with  this  distance  as  radius,  and  from  the  point  of  departure  as  centre,  a  circle 
which  will  cut  in  the  point  of  arrival  the  parallel  previously  drawn.  If  we  wish  to  resolve 
this  question  by  calculation,  we  must  convert  into  itinerary  measures  the  difference 
of  latitude  between  the  point  of  arrival  and  the  point  of  departure  ;  we  have  then 
in  the  rectangled  triangle  formed  by  the  meridian  of  the  point  of  departure,  the  per- 
pendicular let  down  from  the  point  of  arrival  and  the  route,  two  known  sides,  namely, 
the  length  of  the  route,  or  the  hypothenuse,  and  the  part  of  the  meridian  comprised 
between  the  point  of  departure,  and  the  perpendicular  of  the  point  of  arrival:  by 
calculating  the  length  of  this  perpendicular,  we  find  the  distance  of  the  points  of 
departure  and  of  arrival,  taken  on  the  line  east  and  west,  whence  we  conclude,  as 
above,  the  difference  of  longitude. 


Spherical 
curve  of  a 


When  the  route  gone  over  is  of  a  considerable  length,  it  becomes  ne- 
cessary to  take  the  curvature  of  the  earth  into  account.  The  construc- 
tion of  the  two  preceding  problems  requires,  with  respect  to  the  reduction  of  leagues 
gone  over  in  the  direction  east  and  west,  in  degrees  of  longitude,  the  employment  for 
the  tables  for  measuring  latitudes,  which  contain  the  results  of  the  trigonometrical 
calculation,  by  which  the  case  may  be  resolved.*  For  the  first  question  in  which 

*  We  have  seen  above,  (p.  57.)  that  it  is  only  by  the  help  of  the  integral  calculus  that  we 
can  arrive  at  the  exact  construction  of  the  tables  of  increasing  latitudes ;  but  geographers 
commonly  make  use  of  a  very  simple  approximative  means  to  reduce  the  curve  to  a  right  line, 
by  considering  the  route  gone  over  as  divided  into  parts  small  enough  to  be  regarded  as  right 
lines.  In  fact,  since  the  points  of  the  compass  cut  all  the  meridians  under  the  same  angle,  we 
may  conceive  that,  through  the  extremities  of  all  these  subdivisions,  may  be  brought  meri- 
dians and  parallels;  thus  will  be  formed,  on  each  of  these  parts,  a  rectangled  triangle,  in  which 
the  sides  of  the  right  angle  will  be  the  differences  of  latitude  and  longitude,  and  the  part  of 
the  route  gone  over  will  form  the  hypothenuse.  But  rectilinear  trigonometry  supplies  the 
means  of  calculating  this  triangle,  since  we  know  the  hypothenuse  and  an  angle.  Let  ABC,  Fig. 
47.  be  one  of  these  triangks ;  we  shall  have  by  the  principles  of  rectilinear  trigonometry, 
AB  :  AC  :  :  1  :  cos.  BAC ;  whence  we  shall  conclude  AC  =  AB  cos.  BAC.  Now,  as  the  angle 
BAC  is  the  same  with  respect  to  all  the  meridians  which  traverse  its  route,  each  difference 
of  latitude,  from  one  small  triangle  to  the  other,  will  offer  the  same  factor,  and  the  sum  of  all 
these  differences,  which  is  evidently  the  total  difference  in  latitude,  between  the  point  of  de- 
parture and  the  point  of  arrival,  must  be  equal  to  the  sum  of  the  portions  of  the  route,  that  is  to 
say,  to  the  total  length  of  this  route,  multiplied  by  the  cosine  of  the  angle  -which  its  direction  forms 
with  the  meridian.  We  shall  be  in  the  same  case  as  when  we  neglect  the  curvature  of  the 
earth,  and  the  same  means  must  be  employed  to  reduce  the  route  to  degrees. 

If  we  now  wish  to  know  the  difference  in  longitude  corresponding  to  B  C,  it  is  by  means  of 
the  latitude  AC  that  we  can  calculate  it.  We  shall  have  the  proportion  AC  :  BC  : :  1 :  tang. 
BAC,  from  which  we  shall  conclude,  BC=AB  tang.  BAC.  To  know  how  much  this  difference 
makes  in  aliquot  parts  of  the  equator,  we  shall  design  by  L  the  latitude  of  the  parallel  under 
which  is  situated  the  point  A,  and  we  shall  have  this  proportion,  BC  :  x  (or  to  the  correspond- 

T3/"t 

ing  part  of  the  equator)  : :  cos.  L  :  1,  which  we  can  transform  into  this ;  x  =tx -,  and  if  we 

put  in  the  place  of  BC  its  value,  which  we  found  above,  this  proportion  will  result:  the  differ- 

A  f1 

ence  in  longitude  — a:  tang.  BAC.     We  shall  obtain,  therefore,  the  sum  of  all  these  small 

differences  ofyongitude  resulting  from  each  part  of  the  route,  if  we  multiply  by  the  constant 
factor  tang.  BAC,  the  sum  of  all  the  values  represented  successively  by  the  factor  y, 

changing  for  each  portion  of  route. 
Let  us  now  conceive  all  these  portions  so  small  that  the  difference  AC  is  equivalent  to  1'  of 

a  great  circle  of  a  globe,  and  let  us  observe  that —  =  sec.  L.  we  may  substitute  to  that  ex- 
pression this  :  the  differencein  longitude  =  1'  x  sect.  L.  tang.  BAC ;  then  we  shall  find  the  sum 
of  the  factors  1'  x  sect.  L.  By  adding  all  the  secants  from  minute  to  minute,  from  the  latitude 
of  the  point  of  departure  to  that  of  the  point  where  the  route  terminates. 

As  the  arc  of  I'  is  not  rigorously  a  right  line,  the  process  is  only  approximative;  if.  we  wish 
to  render  it  more  exact,  by  taking  the  secants  from  second  to  second,  we  should  fall  into  ex- 
tremely long  and  fastidious  operations.  It  is  to  the  integral  calculation  therefore  we  must  have 
recourse.    See  the  excellent  Traite  deNavig,  of  M.  Dubourguet,  b.  i,  chap.  3  and  4,  &c. 
YOL.  I,— I 
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the  direction  of  the  route  is  known,  after  having  obtained,  as  above,  the  latitude  of 
the  point  of  arrival,  we  must  take,  in  the  table  of  increasing  latitudes,  the  difference 
of  the  numbers  which  answer  to  this  latitude,  and  to  that  of  the  point  of  departure ; 
it  must  be  multiplied  by  the  tangent  of  the  angle  corresponding  to  the  point  of  the 
compass,  and  the  result  will  be  the  difference  of  longitude  expressed  in  minutes  of  a 
decree.  In  the  second  question,  the  angle  of  the  point  of  the  compass  is  not  given; 
but  it  may  be  calculated  by  the  difference  of  latitude  reduced-into  leagues,  and  by 
the  course,  which*  are  then  the  data;  the  difference  of  longitude  is  afterwards  con- 
cluded by  the  rule  first  indicated.  Supposing,  for  example,  that  a  vessel  set  out  from 
a  point  situated  at  42°  3'  of  north  latitude,  has  gone  252  marine  leagues  to  the  north- 
east ~  east:  we'rcmark  in  the  first  place,  that  this  point  of  the  compass  forms  with 
the  meridian,  on  the  east  side,  an  angle  of  56°  15',  and  we  thence  conclude  that  the 
route  answers,  on  the  line  north  and  south,  to  140  leagues;  which  gives  7°  of  dif- 
ference towards  the  north.  As  this  difference  is  of  the  same  denomination  as  the 
latitude  of  the  point  of  departure,  it  must  be  added  to  the  latter,  to  obtain  that  of  the 
point  of  arrival,,  which,  consequently,  must  be  49°  3'.  We  then  look,  in  a  table  of 
increasing  latitudes,  for  the  number  which  answers  to  49°  3',  namely,  3386,7;  then 
for  that  which  answers- to  42°  3',  and  which  is  2785,8,  and  we  take  the  difference 
=  600' 9;  to  the  logarithm  of  this  difference  is  added  that  of  the  tangent  of  56° 
15',  the  angle  of  the  point  of  the  compass,  and  the  result  which  answers  to  899',  or 
to  14°  59',  is  the  difference  of  longitude  towards  the  east. 

These  rules  can  only  lead  to  exact  results,  in  so  far  as  they  are  ap- 
plied to  data  exempt  from  error.  But  this  is  not  always  the  case,  espe- 
cially in  ancient  geography,  and  even  in  modern  travels  down  to  the  16th  cen- 
tury. In  the  first  place,  the  direction  of  the  route,  often  ill  observed  by  land,  is  still 
more  so  at  sea.  If  it  has  been  marked  according  to  the  rising  of  the  sun,  the  diver- 
sity of  the  seasons  often  renders  it  uncertain ;  if  it  be  indicated  according  to  the  com- 
pass, it  may  be  affected  by  the  variation  of  the  needle,  which  has  not  been  .always 
observed.  Navigators  were  exposed  to  another  cause  of  error.  They  did  not  allow 
for  the  angle,  which  the  real  route  of  the  vessel  forms,  with  the  direction  of  its  keel, 
wherever  the  vessel  receives  the  impulsion  of  the  wind  sideways ;  for,  in  this  case, 
a  part  of  this  force  tends  to  push  it  out  of  this  route,  while  it  is  kept  in  it  only  by  the 
action  of  the"  rudder,  and  by  the  great  resistance  which  the  surrounding  fluid  opposes 
against  its  sides.  This  angle,  rather  difficult  to  determine,  was  generally  neglected 
by  the  navigators  of  preceding  ages.  There  are  also  great  uncertainties  in  the  mea- 
sure of  the  distance  gone  over.  The  ancients  were  in  the  habit  of  reckoning  it  by  the 
number  of  days  of  a  march,  or  of  a  voyage,  and  we  have  seen,  in  the  history  of  geogra- 
phical discoveries,  how  difficult  it  was  to  fix  the  value  of  those  days,  which,  expressed 
in  different  or  vague  terms,  must  always  vary  according  to  times,  seasons,  regions,  the 
mode  of  travelling,  and  the  size  and  form  of  vessel^.  Even  the  most  learned  com- 
bination of  all  these  circumstances,,  only  procures  us  mean  values  the  more  probable, 
sinuosity  of  I  as  a  greater  number  of  sure  ajid  authentic  facts  have  been  combined. 

I  Geographers  have  thought  that  by  studying  and  estimating  the  sinuosities 
of  roads,  in  countries  intersected  by  mountains  or  by  considerable  streams  of  water, 
and  also  in  plains,  we  might  arrive  at  general  principles  on  the  augmentation  of 
length  which  these  windings  occasion,  and  which  of  course  must  be  subtracted,  if  we 
wish  to  reckon  the  distances  on  the  same  line.  The  Arabian  geographer^  Al-Biruni, 
concluded  that,  in  the  East,  itinerary  distances  should  in  general  be  reduced  a  fifth.* 
D'Anvillc  finds,  on  the  contrary,  that  in  Italy  and  Egypt,  and,  in  general,  in  the 
world  known  to  the  Romans,  we  need  only  deduct  an  eighth. f  The  very  nature  of 
the  question  evidently  renders  a  general  solution  impossible, 
value  of  dayi  I  We  may  say  the  same  of  the  discussions  which  have  attempted  to 

I  fix  the  value  of  days  of  marching  and  sailing.  When  HerodotusJ  fixes 
a  day's  sailing,  during  the  day,  at  700  stadia,  while  Scylax§  only  admits  500,  it  may 
be  right  to  consider  this  difference  as  merely  the  result  of  the  employment  of  stadia 

*  Al-Biruni,  ap.  Edw.  Bernards,  de  Ponder,  et  Mens. 
f  D'Anville,  Consider,  sur  la  Geog.  44—47. 

*  Herod,  iv.  46.  §  Scylax,  Peripl,  p,  30,  ed  Vos. 
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of  a  different  value ;  that  of  Scylax  being  probably  very  near  the  stadia  of  883  to  a 
degree,  and  that  of  Herodotus,  being  the  Egyptian  stadium  of  1111  to  a  degree, 
ancient  measure.  But  the  Greek  geographers  themselves  have  expressly  informed 
us,  that  their  days  of  navigation  varied  according  to  the  places,  times,  and  means 
employed.* 

The  combinations  that  have  been  made  of  such  maritime  distances,!  should  there- 
fore be  considered  only  as  approximitive,  and  in  no  respect  superior  to  the  data  which 
result  from  the  physical  and  historical  descriptions  of  countries  that  have  been  visited. 

How,  indeed,  could  we  expect  to  fix  the  value  of  the  ancient  days  of  1  Errors  of •  eiti- 
navigation,  when  it  is  notorious  that  we  hardly  know  that  of  the  naviga-  |  ™gatbn? 
tors  nearest  our  own  times?  The  ordinary  means  for  estimating  distances  at  sea,  are 
still  subject  to  much  uncertainty.  To  estimate  the  distance  gone  over  by  a  vessel, 
requires  a  knowledge  of  the  effect  of  currents,  which  act  at  once  on  the  vessel  and 
on  the  /og-,  which  sailors  throw  into  the  sea,  and  which  sCrves  as  a  fixed  point  for 
them,  from  which  they  count  how  much  they  advance  in  a  given  time,  commonly 
half  a  minute.  This  motion  is  measured  by  means  of  a  cord  divided  by  knots,  the 
interval  between  which  answers  to  the  120th  part  of  the  hour.  But  when  the  vessel 
and  the  log  ^re  subjected  to  the  action  of  the  same  current,  the  distance  by  which 
the  vessel  exceeds  the  log,  only  indicates  the  relative  quickness  of  the  ship  with  re- 
spect to  the  current ;  and  we  have  still  to  determine  the  velocity  which  this  current 
impresses  at  the  same  time  on  the  log  and  on  the  vessel.  Such  is  the  principal  ori- 
gin of  the  differences,  often  very  considerable,  between  the  place  where  pilots  think 
they  are,  according  to  the  estimate  of  their  routes,'  and  that  where  the  vessel  really 
is.  Inconsequence  of  these  errors,  the  lands  discovered  by  the  Magellans,  the  Men- 
danas,  the  Quiros,  have  been  so  ill  placed  in  longitude,  that  geographers  have  had 
great  difficulty  to  ascertain  them.  We  have  seen,  if  we  may  say  so,  So- 
lomon's isles,  so  remarkable  for  their  beauty  and  riches,  and  for  the  de- 
tailed description  of  them  by  their  first  discoverer  Mendana,  floating 
through  near  a  quarter  of  the  circumference  of  the  globe.  None  of  the  navigators 
who  went  over  these  parts  after  him,  beginning  with  Quiros,  his  companion,  and  who 
followed  him  immediately,  could  break  the  charm  which  seemed  to  forbid  to  man- 
kind the  access  to  a  land  which  the  imagination,  stimulated  by  obstacles,  clothed  in 
the  most  brilliant  colours.  More  sober  minds  began  to  doubt  their  existence ;  when 
Dalrymple  and  Fleurieu  showed,  that  they  must  be  identical  either  with  the  New- 
Britain  of  Dampier,  or  with  the  land  of  the  Arsacides,  and  the  adjacent  isles  visited 
by  Bougainville  and  Surville.  In  the  latter  hypothesis,  the  latitudes  first  assigned 
to  them  were  not  very  exact ;  but  the  currents  which  go  from  east  to  west,  in  the 
great  ocean,  had  accelerated  very  much,  without  his  being  able  to  perceive  it,  the 
vessel  of  Mendana,  who  reckoned  himself  to  be  only  1500  Spanish  leagues,  or 
about  1700  marine  leagues  of  France,  from  the  coasts  of  Peru,  when  he  was  really 
near  2,400^ 

Since  the  frequent  observation  of  longitudes  has  permitted  a  comparison,  in  many 
points,  of  the  distance  estimated  with  that  really  gone  over,  navigators  who  have 
sailed  round  the  world,  have  collected  and  multiplied  very  important  data  on  the  ve- 
locity of  currents  in  the  various  seas  of  the  globe.  J 

Astronomical  observations,  trigonometrical  surveys,  and  itinerary  dis- 
tances, are  the  three  elements  of  every  rrfap  entirely  original.  But,  com- 
monly, we  do  not  find  these  three  elements  completely  united,  especially  for  coun- 
tries remote  from  Europe ;  we  are  therefore  reduced  to  repeat  what  other  geogra- 
phers have  published  with  respect  to  the  parts  on  which  we  have  no  new  informa 
tion.  Here  again  the  geographer  requires  great  sagacity. 

When  he  has  established  the  agreement  of  the  measures,  or  scales  employed  in 
the  various  maps  which  he  wishes  to  analyse  and  discuss,  he  is  enabled  to  construct 
a  scale  for  those  that  have  none,  provided  the  latitude  and  longitude  of  j  comparison 
any  point  whatever  of  those  maps  be  known  to  him,  either  immedi-  |  of  maPs- 

*  Plplerr^e.,  Geog.  i.  c.  g.     Marcian  Heracl.  p.  67,  (toro.J.  Geog,  Minor.) 
f  See  the  authors  cited  in  the  tables  of  this  volume. 

-  Voyage  of  Captain  Marcband,  drawn  up  by  Fleurieu. 
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ately,  or  by  their  distances  from  given  points.  He  can,  consequently,  compare,  by 
the  positions  which  they  assign  to  those  same  places,  the  maps  which  represent  the 
.ie  regions ;  and  this  manner  of  proceeding,  is  at  the  same  time  the  surest  and 
most  commodious,  as  it  facilitates  the  observation  of  the  differences  resulting  from 
projections.  If  the  geographer  finds  the  same  point  placed  under  different  longi- 
tudes and  latitudes  in  several  maps,  to  appreciate  these  different  data,  he  must  exa- 
mine how  these  maps  present  other  essential  circumstances  ;  it  is  then  that  he  should 
compare  the  respective  situations  of  places  with  respect  to  determined  astronomical 
points,  and  that  he  ought  to  scrutinize  minutely  the  configuration  of  shores,  the  trace 
of  rivers,  of  chains  of  mountains,  and  of  high  roads,  and  the  indication  of  the  limits 
of  territory.  A  similar  examination  teaches  him  in  what  his  maps  differ,  and  in  what 
they  agree  ;  he  is  left  to  choose  between  them.  The  latitudes  less  difficult  to  ob- 
serve than  the  longitudes,  arc  generally  better  fixed  on  maps,  drawn  according  to 
the  relations  of  travellers*  of  rather  ancient  date.  The  common  defect  of  maps,  an- 
common  I  terior  to  D'Anville,  is  to  augment  much  the  distances  of  places  in  the 
dent  maps'"  |  direction  east  and  west.  The  farther  the  points  in  question  are  from  the 
principal  meridian,  according  to  which  the  longitudes  of  the  others  have  been  deter- 
mined, the  more  considerable  these  errors  become.  This  strikes  the,  least  skilful 
eye  in  the  maps  of  Ptolemy,  with  respect  to  the  differences  of  longitudes  which  they 
give  between  Alexandria  and  the  other  towns  situated  on  the  borders  of  the  Medi- 
terranean. The  absurd  opinion  which  places  Seria  in  China,  and  other  similar  er- 
rors, are  only  due  to  the  false  extension  of  Ptolemy's  maps  in  the  direction  of  lon- 
gitude. But  we  are  indebted  to'  this  same  fault,  repeated  in  the  maps  of  the  middle 
ages,  for  the  fortunate  error  on  the  extension  of  the  islands  of  Japan  to  the  east, 
which  gave  Christopher  Columbus  courage  to  cross  the  Atlantic. 

The  maps  of  Sansori,  Jaillot,  and  others,  formed  At  the  end  of  the  17th  century, 
and  admired  by  some  bibliomaniacs,  likewise  dilate  all  the  countries  in  the  direction 
of  the  longitudes.*  Such  maps,  however,  afford  useful  materials,  when  the  positions 
are  corrected  in  the  direction  east  and  icest,  by  showing  proportionally  to  the  distance 
from  the  principal  meridian,,  the  differences  between  the  longitudes  which  these  maps 
give,  and  those  which  result  from  the  new  determinations. 

Too  often  the  geographer  has  no  decisive  reason  for  choosing  between  the  differ- 
ent positions  assigned  to  the  same  place  by  several  maps.  Surrounded  by  uncer- 
tainties, he  has  only  then  to  take  the  middle,  according  to  the  rules  of  arithmetic, 
between  the  latitudes  on  one  side,  and  the  longitudes  on  the  other,  as  they  are 
given  by  the  maps.  He  then  places,  on  that  which  he  wishes  to  construct,  the 
principal  points,  according  to  a  reduction,  the  process  of  which  it  would 
be  superfluous  to  indicate.  Sometimes  the  geographer  is  obliged  to 
compare  maps  of  detail  by  the  distances  they  give  between  the  same  places,  dis- 
tances which  have  been  most  frequently  the  elements  of  the  construction  of  those 
maps,  and  which,  for  this-  reason,  it  is  often  essential  to  ascertain.  He  may  then 
choose,  on  each  of  those  \yhich  he  wishes  to  compare,  two  corresponding  points, 
determined  with  exactness,  and  from  which  he. can  measure  the  distances  to  all  the 
others.  All  these  distances  being  brought  to  one  single  scale,  he  traces  on  the  paper 
a  line,  which  represents  the  distance  from  the  two  principal  points,  according  to  the 
scale  he  employs.  On, this  line,  serving  for  base,, he  describes,  with  the  distances 
drawn  from  each  map  in  particular,  triangles,  the  summit  of  whfch  answers  to  the 
place  assigned  by  each  of  these  maps  to  the  points  he  examines.  Two  different  de- 
terminations of  the  same  point  being  joined  by  a  line,  the  mean  position  will  be  found 
on  the  middle  of  this  line.  Three  determinations  give  a  triangle,  and  a  greater  num- 
ber constitute  a  polygon.  In  these  cases,  the  mean  position  is  found  by  seeking  the 
centre  of  gravity  of  the  "area  of  this  polygon,  its  angles  being  considered  as  masses 
equal  to  unity.  This  is  not  the  place  to  give  the  demonstration  of  this  rule,  founded 
on  the  principles  of  statics,  and  on  the  theory  of  mean  values  ;  we  may,  however, 
be  allowed  to  remind  the  reader  that,  in  the  case  of  a  triangle,  the^  centre  of  gravity 
is  at  the  intersection  of  the  right  lines,  from  the  summits  of  two  angles,  to  the  middle 

*  D'Anville/Consideratlons,  p.  11,  sqq. 


Combination 
of  discordant 
distances. 


MATHEMATICAL  GEOGRAPHY.  69 

points  of  the  opposed  sides.  This  easy  construction  only  is  wanted  in  the  most  or- 
dinary case,  when  there  are  only  three  determinations.  The  mean  distance*  from 
one  point  to  two  others,  the  position  of  which  is  given,  being  once  fixed,  it  is  easy  to 
determine  the  latitude  and  longitude  of  this  point,  and  to  place  it  afterwards,  by  their 
means,  on  the  map  to  be  constructed,  whatever  be  its  projection.  When  the  com- 
bined points  embrace  a  space  so  little  extended  that  the  projection  is  not  sensible, 
the  labour  is  abridged  by  transporting  to  the  map,  by  means  of  the  trellis,  the  results 
of  these  comparisons. 

The  mathematical  elements  of  a  map  being  determined,  it  still  remains  to  intro- 
duce into  it  the  historical,  political,  and  pnysical  details,  of  which  its  extent  and  ob- 
ject render  it  capable. 

The  objects  of  common  geography  require  the  employment  of  only  a  I  Geographical 
small  number  of  signs,  easily  understood,  and  the  sense  of  which  was  j  »>£»«• 
explained  by  ancient  geographers,  in  a  legend  placed  on  one  of  the  sides  of  the  map ; 
•a  custom  which  ought  to  be  resumed  in  elementary  atlasses.  These  signs  indicate 
the  position  of  places,  and  are  modified  according  to  the  importance  of  these  places, 
and  the  rank  which  they  occupy  in  civil,  military,  or  ecclesiastical  government. 
When  we  wish  to  measure  distances  on  a  map,  we  must  remark  the  very  small  circle 
er  cipher,  which  is  either  adjacent  to,  or  inscribed  in  each  of  those  signs,  because  it 
is  the  central  point  of  this  circle  which  fixes  the  geographical  position  of  the  place. 
When  the  map  descends  into  a  great  detail,  the  principal  features  of  the  plan  of  large 
towns  are  expressed,  and  then  care  should  be  taken  to  mark  on  this  plan,  that  point 
to  which  the  geographical  position  is  referred.  A  simple  line  shows  the.  course  of 
small  streams,  and  the  two  banks  are  indicated  separately,  only  when  the  dimensions 
of  the  bed  of  the  river  can  be  appreciated  by  the  scale  of  the  map ;  which  is  most 
frequently  at  the  mouth,  or  at  places  where  the  stream  is  dotted  with  islands.  The 
sea  shores  are  indicated  by  a  very  clean  line,  bordered  with  hatchings.  In  geogra- 
phical maps,  these  hatchings,  exterior  with  respect  to  the  land,  may  be  conceived  to 
represent  the  undulations  of  the  sea  on  the  coas.ts;  while,  in  marine  maps,  the  hatch- 
ings done  on  the  land,  paint  to  the  eye  the  acclivity  of  the  coast.  Navigable  canals 
are  represented  by  straight  lines  joined  angularly,  which  distinguishes  them  suffi- 
ciently from  natural  streams  of  water,  indicated  by  undulating  lines.  Roads  are  often 
marked  by  two  fine  parallel  strokes,  sometimes  by  simple  lines,  continuous,  or  punc- 
tuated; the  latter,  however,  are  most  commonly  reserved  for  marking  the  limits  of 
states  and  their  provinces,  and  for  this  purpose  the  size  and  form  of  the  points  are 
varied. 

To  render  more  striking  those  political  divisions,  which  so  often  form  |  illumination, 
an  absurd  contrast  with  natural  limits,'  the  monotony  of  the  engraving  is  relieved  by 
varied  colours.  Some  German  geographers  have  preserved  the  ancient  French 
method  of  spreading  the  same  tint  over  a  whole  region,  which  they  wish  to  distinguish 
from  others.  This  mode  of  illuminating,  has  perhaps  less  elegance  than  that  used 
now  in  France;  but  it  has  the  advantage  of  showing  better  the  extent  of  regions,  and' 
the  form  of  their  limits :  it  should  be  adopted  in  every  elementary  atlas. 

Some  teachers  think  also,  with  reason,  that  the  old  manner  of  indicating  the  towns 
by  little  towers,  multiplied  and  modified  according  to  the  rank  of  the  place,  was  pre- 
ferable in  general  maps,  to  the  mode  prescribed  in  the  Depot  de  la  Guerre,  which 
consists  in  representing  every  object  on  a  geometrical  plain*;  a  system,  the  rigorous 
application  of  which,  in  our  opinion,  Should  be  reserved  for  topographical  and  choro- 
graphical  maps. 

We  cannot  pass  over  in  silence  a  point  of  which,  among  the  French,  I  orthography 
D'Anvillet  alone  felt  the  importance;  this  is  the  orthographical  exact-  |  ofnaines-' 
ness  of  the  names  in  maps.     Good  sense  dictates  the  rule  of  writing  each  geogra- 
phical name,  as  near  as  possible  to  what  is  used  in  the  country  it  belongs  to,  and  to 
what  is  pointed  out  by  sound  etymology.     A  corrupted  orthography  should  only  be 
admitted  when  the  right  one  would  not  be  understood  by*  the  generality  of  readers. 
Thus,  it  is  certainly  wrong  to  write  JVafo/ta,  instead  of  Anatolia,  which  is  required 

*  Mem,  Topogr.  et  Milit  *  IV^ville,  Consid.  sur  la  Geogr-  p.  61,  sqq. 
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by  the  Greek  etymology,  or  Dcmnemarck,  with  the  German  consonant  ck,  in  plactl 
of  Danemark,  which  is  conformable  at  once  both  to  the  genius  of  the  French  tongue 
and  to  that  of  the  Danish.  It  is  thus  that  a  certain  number  of  geographical  denomi- 
nations might  be  brought  back  to  the  true  orthography.  However,  a  much  more 
considerable  number  would  not  admit  of  this  reform.  It  would  be  easy,  for  example, 
to  introduce  Ireland  instead  of  Irlande;  but,  in  France,  Scotland  could  never  be  sub- 
stituted for  Ecosse,  as  the  first  name  would  be  unintelligible  to  most  French  readers. 
It  is  true,  that  it  is  rather  difficult  to  practise  this  rule,  with  respect  to  names  drawn 
from  languages  in  which  a  different  alphabet  is  employed  from  that  adopted  in 
Western  Europe.  Such  is  the  case  with  the  Russian,  Persian,  Arabian,  Indian 
names,  and  others;  also  with  the  Polish,  in  which  several  letters  of  the  alphabet  have 
a  different  value  from  what  we  give  them.  This  is  not  the  place  to  examine  all  the 
expedients  that  might  be  tried  to  establish,  once  for  all,  a  geograghical  orthography, 
not  absolutely  fixed,  (which  would  perhaps  be  useless,)  but  at  least  easy  to  follow 
and  comprehend.* 

The  physical  part  of  a  map  requires  attention  to  be  paid  to  certain 
other  circumstances.  It  is  desirable  to  know  if  a  country  is  covered  with 
plains,  or  is  rough  with  mountains,  naked  or  wooded,  dry  or  marshy.  Designers 
have  introduced  signs,  either  conventional,  or  of  the  nature  of  pictured  representa- 
tions, to  express,  on  trigonometric  surveys,  and  topographical  plans,  these  different 
circumstances,  which,  joined  with  the  climate  and  the  laws  of  meteorological  pheno- 
mena, determine  the  physical  geography  of  each  country.  It  is  sufficient  to  cast 
one7s  eyes  on  plans  of  this  kind,  to  discover  the  signs  employed  in  them ;  they  are 
all  conformable  to  the  rules  of  bird's-eye  perspective ;  thus  the  parts  more  or  less 
strongly  shaded,  represent  slopes  more  or  less  steep,  on  which  the  light  is  lost  the 
more  they  approach  the  vertical  position.  Geographical  maps  are  less  calculated  to 
admit  of  this  improvement,  especially  with  regard  to  mountains ;  for  the  scale  of  those 
maps  is  necessarily  too  small  to  admit  of  expressing  on  them,  in  just  proportions,  the 
innumerable  inequalities  of  ground,  from  the  highest  chains  of  mountains,  to  hills  of 
Represents  I  the  lowest  order.  Formerly,  mountains  used  to  be  represented  by  slight 
Sim?  ^  I  elevations  in  profile,  which  supposed  the  eye  of  the  spectator  to  be  in 
the  plane  of  the  map.  At  present,  they  attempt  to  represent  in  a  bird's-eye  view  the 
chains  and  groupes  of  mountains,  and  even  the  peaks  or  insulated  points  which  re- 
pose in  general  on  elevations  more  or  less  considerable,  but  the  whole  extent  of 
which  presents  contours  that  determine  the  form  of  valleys,  j  The  new  method 
would  undoubtedly  be  preferable,  if  one  could  preserve  a  jitst  proportion  between  the 
different  elevations,  and  if  we  possessed  all  the  necessary  information  for  determining, 
point  by  point,  the  level  of  the  ground.  But,  as  long  as  these  elements  are  wanting, 
the  new  method  will  be  as  arbitrary  and  illusory  as  the  old  one  appears  unnatural  and 
unsatisfactory. 

The  partisans  of  the  plan  of  representing  mountains  by  a  bird's-eye-view,  show  us 
the  maps  of  D'Anvitye,  and  exclaim,  "  How  vague  and  insignificant  are  these j»oun- 
tains,  marked  with  insulated  points!  All  that  we  see  is,  that  the  country  they  occupy 
is  mountainous;  one  might  as  well  write  down:  there  are  mountains  here;  nothing 
indicates  the  course  of  chains,  their  various  sinkings,  and  their  connexions,  either 
with  each  other,  or  with  the  islands  which  form  the  summits  of  the  chains  of  subma- 
rine mountains,  or  which  traverse  the  basin  of  the  sea."  But,  in  the  first  place,  there 
are  many  other  maps  besides  those  of  D'Anville,  in  which  the  mountains,  though  ex- 
pressed in  profile,  please  the  eye  and  satisfy  the  mind.  And  we  ask,  in  our  turn,  if 
geography  has  .really  gained  by  the  admission  of  all  these  pretended  chains,  either 
terrestrial  or  submarine,  which  M.  Buache,  sen.  has  created,  by  supposing  arbitrarily 
that,  all  the  basins  of  Drivers  are  separated  by  considerable  heights. 

The  pretensions  of  topography  have  been  pushed  still  farther.  "A  geo- 
graphical engineer,  M.  Dupain-Triel,  has  published  a  method,  by  which 
a  geographical  map  may  be  made  to  indicate  the  elevation  of  each  point  of  the  ground. 


Method  pro- 
posed fpr  exhi- 
biting levels 


«  Comp.  Langlcs,  Preface  du  Voyage  de  Norden;  Volney,  sur  1'Alphabet  Russe,  8cc, 
f  Memorial  Topographique  et  Militaire,  cah.  v. 
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He  observes,*  that  if  we  join  by  a  line  drawn  on  a  marine  map,  all  the  points  at 
which  equal  soundings  are  marked,  this  line  would  give  the  contour  of  a  section  made 
at  the  bottom  of  the  sea  by  an  horizontal  plane  at  such  a  depth  below  the  surface  of 
the  fluid,  as  is  expressed  by  the  number  of  measures  contained  in  the  sounding. 
From  this  observation,  just  in  itself,  he  thinks  he  may  deduce  a  principle  for  repre- 
senting geometrically  the  configuration  of  the  surface  of  a  country.  This  consists  in 
tracing  on  the  map  to  be  constructed,  lines  which  pass  through  points  placed  at  the 
same  level,  or  at  the  same  height,  above  the  surface  of  the  sea;  lines  which  would 
become  successively  the  boundaries  of  its  waters,  if  it  rose,  by  any  cause  whatever, 
to  the  level  they  occupy;  as  the  lines  which  join  equal  soundings  would  become  in 
their  turn  the  shores  of  the  sea,  if  it  sunk  by  the  number  of  measures  marked  on 
those  soundings.  The  heights  of  these  lines  or  horizontal  sections  of  the  ground  could 
be  graduated,  according  to  the  scale  of  the  map  and  the  steepness  of  the  slopes.  On 
a  specimen  of  maps  of  France  executed  according  to  this  plan,  M.  Dupain-Triel 
traced  in  parts  almost  flat,  and  near  the  sea,  a  line  passing  through  the  points  eleva- 
ted 10  toises;  then  another  passing  through  those  elevated  20,  and  so  on  from  10  to 
10  toises.  We  see  these  lines,  at  first  pretty  distant  from  each  other,  become  closer 
in  proportion  as  the  countr  rises  more  rapidly.  Round  the  insulated  mountains,  the 
line  of  level,  which  is  marked  only  for  differences  of  50  toises,  and  even  100,  come 
closer  the  more  the  slopes  are  steep.  Table-lands  are  indicated  by  lines  of  level, 
whicfj^tum  round  them.  Finally,  if  we  conceive  lines  which  cut  the  lines  of  level  at 
right  angles,  we  shall  have  the  lines  of  the  greatest  declivity,  or  those  which  follow  in 
their  descent  the  waters  spread  on  the  sides  of  mountains. 

Though  this  method  of  M.  Dupain-Triel  is  not  new,  having  been  al-  I  value  of  this 
ready  proposed  by  Ph.  Buache  and  others,!  ^  undoubtedly  merits  some  |  method- 
attention.  It  is  evident  that  it  furnishes  descriptive  geometry  with  means  for  resolv- 
ing problems  on  the  succession  of  table-lands,  the  intersection  of  slopes,  and  the  in- 
tervention of  basins ;  problems  interesting  in  the  construction  of  roads  and  canals.  It 
might  offer  the  means  of  collecting  and  putting  within  the  reach  of  every  body  a  mul- 
titude of  levellings  and  observations,  made  by  military  and  civil  engineers,  on  the 
heights  of  mountains,  the  results  of  which  are  confined  to  the*  portfolios  of  govern- 
ment: finally,  the  advantage  to  be  derived  from  it  would  excite  travellers,  and  phi- 
losophers residing  in  great  towns,  to  multiply  barometrical  observations  in  order  to 
determine  the  respective  heights  of  the  places  where  they  are  made.  But,  till  the 
elements  of  such  a  map  are  more  numerous  and  more  authentic  than  those  which  we 
possess,  its  execution  would  only  serve  to  give  an  air  of  reality  to  systematic  ideas 
that  are  very  uncertain.  At  all  events,  the  confusion  which  would  result  from  this 
multiplicity  of  lines,  would  prevent  any  object  of  political  or  historical  geography  from 
being  clearly  designed  on  these  maps.  We  must  therefore  consign  all  inventions  of 
this  kind  to  maps,  specially  consecrated  to  physical  geography,  in  the  same  way  as 
the  details  of  hydrography  are  reserved  for  nautical  charts. 


BOOK  VII. 

Continuation  of  the  Theory  of  Geography.  First  sketches  of  Physical  Geography. 
General  forms  and  distribution  of  Continents  and  of  Seas.  External  configuration 
of  Mountains,  Valleys,  Plains,  and  Coasts. 

HAVING  considered  the  earth  in  regard  to  its  dimensions,  we  must  now  study  its 
PHYSICAL  characters.  This  part  of  our  work,  which  is  perhaps  the  most  interesting 

*  Dupain-Triel,  Carte  intitulee,  MethoAe  nouvelle  pour  exprimer  sur  les  cartes  les  hauteurs, 
etc.  avec  un  memoire  tie  M.  Du  Caila.  Paris,  1784.  Id.  Carte  de  la  France,  ou  1'on  a  essaye,. 
etc.  An.  vii. 

t  Mem.  de  1'Acad.  des  Scien.  1752,  p.  399;  1753,  p.  586;  et  1756,  p.  109. 
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of  all,  will  necessarily  be  the  most  imperfect ;  because  a  good  system  of  physical 
geography,  can  only  be  the  gradual  work  of  many  successive  ages. 
General  views        This  science,  before  it  can  make  advances  to  maturity,  requires  a 
gLgraJE!         continual  series  of  observations,  both  repeated  and  varied,  made  in  every 
part  of  the  world,  and  so  combined,  as  to  leave  no  interval  unoccupied. 

On  the  other  hand,  it  is  not  with  natural  geography  as  with  mineralogy,  with  chemis- 
try, or  with  botany.  Ingenious  arrangement,  and  exact  and  methodical  classification, 
are  not  very  applicable  to  it,  and  for  some  time  would  only  retard  its  progress,  by 
loading  it  with  a  display  of  illusory  notions.  Mountains,  valleys,  waters,  climates, 
and  tracts  of  country,  present  themselves  to  the  eye  under  very  complicated  and 
irregular  appearances,  which  it  is  much  easier  to  describe  than  to  bring  within  exact 
definitions.  The  grandeur  and  majesty  of  nature,  defy  the  subtility  of  our  combina- 
tions, and  the  littleness  of  our  rules. 

The  spirit  of  physical  geography,  unquestionably  rejects  vague  and  incorrect  lan- 
guage ;  but  at  the  same  time  it  cannot  obviously  be  susceptible  of  the  precision  of 
terms,  which  belongs  to  mathematics  or  chemistry.  What  a  striking  difference  is 
there  between  the  winding,  or  the  abrupt  outlines  of  our  mountains,  and  the  regu- 
larity of  geometrical  figures?  What  an  abuse  has  been  made  of  the  appellations 
pyrimidal,  conical,  and  others  of  a  similar  kind?  How  often  has  the  term  crystalliza- 
tion been  employed  to  conceal  the  insignificance  of  a  shallow  remark.  This  famous 
word,  like  the  sword  of  Alexander,  has  enabled  many  to  cut  knots  which  they 
not  how  to  untie.  In  the  cabinets,  almost  every  thing  is  crystallized;  in  nature, 
almost  every  thing  is  irregular  in  its  figure. 

Even  those  objects  which  strike  the  eye  most,  are  very  difficult  to  be  reduced 
under  general  terms.  We  commonly  designate  all  elevations  of  land,  that  are  the 
least  prolonged,  by  the  general  name  of  chains.  But  it  is  certain  that  mountains 
more  frequently  form  groups  tha'n  chains ;  and  even  the.  most  conspicuous  chains  are 
often  composed  only  of  a  series  of  groups.  Again,  the  same  mass  of  mountains, 
which  when  seen  on  one  side,  appears  to  form  a  chain,  is  merely  the  declivity  of  a 
plain,  more  or  less  elevated.  Travellers  often  give  the  name  of  mountains  to  the 
steep  and  lofty  banks  t>f  rivers.  It  were  endless  to  enumerate  all  the  errors  intro- 
duced by  the  mania  of  systematizing.  There  was  a  time  when  every  black  stone 
was  considered  as  a  volcanic  production,  and  every  circular  pit  as  the  mouth  of  a 
volcano. 

imperfect  I  The  other  departments  of  natural  geography  are  equally  enveloped  in 
aUorw.  ^"f"  I  darkness.  What  shall  we  say  of  that  system  of  hydrology  which  is 
almost  destitute  of  any  information  as  to  either  the  levels  or  the  depths  of  seas?  The 
direct  observations  upon  climates,  are  somewhat  more  numerous,  at  the  same  time 
we  must  acknowledge,  that  our  thermometers  do  not  indicate  the  latent  heat,  the 
influence  of  which  is  so  great  and  so  universal;  and,  besides  this,  even  the  best  ob- 
servations upon  climate  often  lose  half  their  value  from  want  of  an  exact  description 
of  the  surface  of  the  country.  The  common  systems  of  Botanical  geography,  by 
simply  copying  the  "  Flora"  of  each  country,  are  as  incomplete  as  they  are  useless. 
It  is  necessary  to  distinguish  the  elevation  of  the  land,  the  quality  of  the  soil,  and 
many  other  local  circumstances.  If  it  appears  more  easy  to  determine  the  geogra- 
phical relations  subsisting  between  the  different  races  of  animals,  now  actually  inhabit- 
ing the  earth,  what  an  abyss  do  we  discover,  when  we  attempt  to  examine  the  fossil 
remains  of  those  genera  which  are  now  extinct,  but  which  must  once  have  peopled 
our  planet?  What  revolutions  have  taken  place!  what  mountains  have  been  dissi- 
pated, what  rocks  decomposed!  how  many  valleys  have  been  filled  up,  bow  many 
lakes  emptied  of  their  contents,  what  inroads  have  the  seas  made  upon  the  conti- 
nent; what  volcanic  irruptions,  what  contests  among  the  elements,  slow  or  rapid, 
destructive  or  creative,  must  have  preceded  the  actual  state  of  our  globe,  a  state 
which  every  where  presents  only  the  ancient  ruins  of  an  edifice,  of  the  primitive  pro- 
portions of  which  we  are  completely  ignorant.  Physical  geography  makes  us  feel 
the  limits  of  our  powers.  We  have  ascertained  the  dimensions  of  «the  sun.  We 
know  the  laws  of  gravity  upon  the  surface  of  Jupiter.  We  have  measured  the  ele- 
vation of  the  mountains  of  the  moon:  even  the  erratic  comets  seem  to  submit  to  the 
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calculations  of  our  astronomers.  But  the  interior  of  that  very  earth  upon  which  we 
walk,  baffles  our  researches.  We  have  never  penetrated  one  two  thousandth  part 
of  the  diameter  of  the  globe.  Nay,  even  the  surface  of  the  earth  is  not  known  to 
us  throughout  its  whole  extent.  We  shall  perhaps  for  ever  remain  ignorant  of  the 
secrets  which  the  two  polar  regions  contain.  Let  us  then  endeavour  to  resist  the 
seduction  of  systems,  and  detail  with  clearness,  and  above  all  with  fidelity,  the  limited 
number  of  facts,  which  observation  has  collected,  and  which  have  passed  the  .ordeal 
of  sound  investigation. 

When  we  cast  our  eyes  over  a  map  of  the  world,  we  perceive,  that 
the  surface  of  the  globe  is  divided  into  large  masses  of  land,  which  we 
call  continents,  and  great  cavities,  filled  with  water,  which  we  term  seas.  j  continents, 
As,  in  the  parts  covered  with  water,  we  observe  small  masses  of  land  j  seas>  &c* 
whose  surfaces  rise  above  it,  which  we  name  islands,  so  are  there  upon  the  conti- 
nents small  detached  spots  covered  with  water,  which  we  call  lakes.  An  island  dif- 
fers from  a  continent  only  in  its  dimensions ;  and  in  fact,  we  give  the  name  of  con- 
tinent to  certain  portions  of  land,  only  because  we  have  for  a  long  time  remained 
ignorant,  whether  a  ship  could  sail  round  them,  and  because  some  physical  circum- 
stances have  hitherto  prevented  such  a  voyage.* 

Many  portions  of  the  land  and  of  the  sea  extend  reciprocally  the  one 
into  the  other.  If  the  sea  penetrate  into  the  interior  of  any  continent,  it 
forms  there  a  mediterranean  or  inland  sea,  surrounded  almost  on  all  sides  by  land, 
and  having  only  a  narrow  opening  into  the  ocean.  If  the  extent  of  such  seas  be  less, 
and  the  openings  larger,  they  are  called  gulfs  or  bays,  two  terms  which  geographical 
writers  have  wished  to  distinguish,!  but  which  customary  language  more  frequently 
confounds.  The  still  smaller  portions  of  sea,  surrounded  as  it  were  by  land,  and 
which  afford  a  shelter  for  ships,  are  called  ports,  creeks,  or  roads.  The  first  term 
means  a  secure  asylum;  the  second  is  applied  to  places  or  ports  of  much  smaller  size, 
and  which,  when  improved  or  completed  by  artificial  aid,  are  styled  harbours,  and  the 
roads  afford  only  a  temporary  anchorage  and  security  from  certain  winds.  If,  on  the 
other  hand,  parts  of  the  continents  shoot  into  the  seas,  and  are  connected  with  the 
main  land  by  only  a  small  portion  of  their  circumference,  they  are  named  I  Peninsulas, 
peninsulas,  whose  figures  often  correspond  with  those  of  gulfs  and  inland  |  &c- 
seas.  When  such  masses  of  land  are  attached  to  the  continent  by  a  greater  extent 
of  line  than  one-fourth  of  their  circumference,  they  are  not  considered  as  peninsulas. 
Arabia,  for  example,  seems  to  deserve  this  name,  but  the  custom  of  applying  it  equally 
to  the  advanced  part  of  India,  west  of  the  Ganges,  offends  against  exact  description. 
It  is  thus,  that  nature  sports  with  our  classifications.  If  the  projections  of  land  reach 
but  a  little  way  into  the  sea,  they  are  called  capes,  promontories,  or  simply  points.  A 
natural  canal  communicating  with  the  sea  at  both  ends,  and  confined  by  two  oppo- 
site shores,  is  called  a  strait:  the  reverse  is  an  isthmus,  that  is,  a  tongue  of  land  run- 
ning between  two  seas,  and  by  which  two  greater  masses  of  land  are  united.  Many 
other  terms  of  a  similar  kind,  being  used  only  locally,  will  be  defined  as  we  employ 
them  in  the  course  of  our  work. 

Let  us  now  consider  the  surface  of  the  globe  under  one  general  point  of  view.  Wo 
perceive,  that  if  consists  of  one  vast  ocean,  in  which  a  great  number  of  islands  are 
placed,  whose  size  varies  from  that  of  the  most  colossal  to  the  most  minute.  Two 
of  these  islands  are  termed  continents ;  that  which  is  inhabited  by  the  oldest  civilized 
nations  is  called  the  old  continent,  and  contains  three  divisions  of  the 
world,  namely,  Asia,  Europe,  and  Africa,  while  the  whole  of  the  new 
continent  is  comprised  under  the  name  of  America,  though  nature  has 
divided  it  into  two  distinct  peninsulas,  one  of  which  ought  in  strict  histo- 
rical justice  to  be  called  Columbia.  In  the  midst  of  the  most  extensive  mass  of  wa- 
ters is  placed  New  Holland,  which  many  geographers  call  a  third  continent;  although 
it  is  perhaps  more  correct  to  consider  it  as  by  far  the  largest  island  in  existence. 
When  we  find  a  considerable  number  of  islands  grouped  together,  we  give  the  name 

*  Kant,  Geographic  Physique,  ii.  part  1,  p.  67.  Edit.de  Vollmetv 
t  Fleurieu,  introduction  au  Voyage  jde  Marchant. 
Vot.  I.— K 
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of  archipelago  to  the  whole.  The  vast  archipelago  which  extends  to  the  east  of  the 
ancient  continent,  and  in  the  centre  of  which  New  Holland  rises  majestically,  seems 
worthy  of  being  considered  as  a  new  division  of  the  world,  which  we  shall  distinguish 
by  the  name  of  Oceanic. 

The  ocean.  |  There  is  upon  our  globe,  properly  speaking,  only  one  sea,  one  conti- 
nuous fluid  spread  round  the  land,  and  which  probably  extends  from  one  pole  to  the 
other,  covering  nearly  three-fourths  of  the  surface  of  the  earth.  All  the  gulfs,  all  the 
inland  seas  form  only  portions  detached,  but  not  entirely  separated  from  that  univer- 
sal sea,  which  we  call  the  ocean.  It  is  only  for  the  sake  of  greater  convenience  that 
we  distinguish  different  parts  of  that  ocean  under  the  name  of  seas.  But  this  arbi- 
trary and  incomplete  division  is  at  the  same  time  the  occasion  of  ambiguity,  and  va- 
ciaisification  I  "es  among  different  nations.  We  adopt  the  following  classification,  the 
of  »eas.  I  simplicity  and  justness  of  which,  can  be  easily  verified  by  means  of  an 
artificial  globe. 

ts  frontier  may  be  fixed  by  a  line,  drawn  from  Cape 
Horn  to  the  Cape  of  Good  Hope,  from  thence  to 
Van  Dieman's  Land,  and  returning  by  the  south 
"  New  Zealand  to  Cape  Horn. 


A. 

Great  Austro-Ori- 
ental  basin  or  sea,  oc- 
cupying1 the  greatest 
part  of  the  aquatic 
hemisphere  of  the 
globe. 


I.  Austral  Ocean, 
or  icy  sea  of  the 
South. 
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2.  Oriental  or  Pa- 
cific Ocean. 


3.  Indian  Ocean, 


B. 


a.  The  Great  Archipelago,  or  the  part  comprised  be- 
tween New  Zealand  on  the  south,  the  islands  of 
Marquesas  on  the  east,  the  island  of  Formosa  on 
the  north,  and  the  straits  of  Malacca  on  the  west. 

4  b.  Northern  Oriental  Ocean,  between  Asia  and  North 
America.  The  inland  seas  of  Japan  and  Kamt- 
cliatka,  and  the  sea  of  Behring,  form  a  part  of  it. 

c.  Southern  Oriental  Ocean,  from  the  islands  of  the 
w     Great  Archipelago  to  South  America, 

TWith  its  different  gulfs.    The  limits  above  men- 
'      tioned  mark  out  what  remains  for  this  section. 
The  gulfs  of  Arabia,  Persia,  and  Bengal  form  a 
L    part  of  it. 

fa.  Northern  Ocean.  Its  southern  limit  is  formed  by 
the  department  of  France,  called  the  Pas  de  Ca- 
lais, by  Great  Britain,  the  isles  of  Faroe  and  Ice- 
land. 

The  northern  inland  seas  of  Europe,  and  the 
northern  icy  sea,  are  branches  of  it. 

b.  The  Atlantic  Ocean,-  from  the  preceding  frontier 
to  the  two  points  where  the  coasts  of  Brazil  and 
Guinea  approach  nearest  to  each  other. 

{1.  The. Mediterranean  and  its  gulfs. 
2.  The  Gulf  of  Mexico,  &c. 
3.  Baffin's  Bay  and  Hudson's  Bay,  or  the 
seas  of  the  Esquimaux. 

c.  The  Ethiopic  Ocean,  between^Brazil  and  Africa, 
as  far  as  the  line  from  Cape  Horn  to  the  Cape  of 

X.    Good  Hope. 

In  following  this  division  up  on  the  globe,  many  general  results  will  evidently  strike  us. 

Is  it  not,  in  the  first  place,  very  remarkable,  that  one-half  of  the  globe  should  be 
covered  with  water,  while  the  other  half  contains  less  water  than  land?  In  order  to 
have  under  our  view  the  whole  of  the  aquatic  hemisphere,  we  must  turn 
the  globe  so  that  New  Zealand  may  form  the  highest  point;  or  we  must 
examine  a  map  of  the  world,  projected  upon  a  horizon  little  distant  from  that  of  Paris  :* 
the  hemisphere,  circumscribed  by  the. horizon  of  our  antipodes,  presents  to  the  view 
only  some  islands,  some  promontories,  and  some  narrow  lines  of  coasts  in  the  midst 
Si'eAtutr?  °f  I  °^  an  immense  sea;  while  the  hemisphere,  bounded  by  our  horizon,  com- 
oiitatatoeMn.  |  prises  almost  the  whole  of  the  land.  If  the  masses  of  polar  ice  of  the 

*  See  Le  planisphere  du  Pere  Chrysologue  de  Gy,  or  the  Atlas  of  this  work. 
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south  do  not  contain  some  considerable  islands,  we  can,  by  following  the  meridian  of 
the  Cape  of  Good  Hope  through  the  pole,  till  we  reach  the  neighbourhood  of  Beh- 
ring's  straits,  trace  a  line  of  two  hundred  degrees,  or  of  four  thousand  marine  leagues ; 
a  line  exceeding  by  more  than  four  hundred  leagues  half  the  circumference  of  the 
globe,  and  which  passes  over  a  surface  entirely  covered  with  water.  A  line  drawn 
under  the  equator  from  Africa,  through  Sumatra  and  Borneo  to  America,  passes  over 
a  surface  of  water,  with  only  two  or  three  interruptions,  of  four  thousand  two  hundred 
leagues.  Lastly,  the  fortieth  parallel  of  south  latitude  affords  an  aquatic  zone,  in- 
terrupted only  for  fifteen  degrees,  and  consequently  forming  a  circumference  of  nearly 
five  thousand  three  hundred  marine  leagues,  a  space  little  less  than  two-thirds  of  the 
periphery  of  the  globe.  Such  is  the  vast  extent  of  the  Austro-oriental  basin  of  the 
ocean  upon  our  earth. 

The  form  of  the  western  basin  is  not  less  striking.  It  resembles  a  channel,  nar- 
rowing towards  the  pole,  and  communicating  with  the  Austro-oriental  basin,  on  one 
side  by  the  straits  of  Behring,  and  on  the  other  by  the  large  opening  of  the  Ethiopic 
ocean.  The  Mediterranean  Sea  corresponds  to  the  gulf  of  Mexico ;  the  Baltic  and 
Northern  seas,  are  opposed  to  Baffin's  and  Hudson's  Bays. 

The  distribution  of  water  and  land  is  also  very  unequal,  if,  without 
considering  the  forms  of  the  two  grand  basins  of  the  ocean,  we  compare 
the  hemispheres,  separated  by  the  equator,  or  the  northern  and  southern 
halves  of  the  globe.     We  have  found,  by  a  pretty  exact  computation,  that  the  land 
in  each  hemisphere  and  the  zone  bears  to  the  whole  surface  the  following  proportions. 

In  the  icy  zone  of  the  north  .         .         .         .         .         .         .         .     0,400 

In  the  temperate  zone  of  the  north          V  .•  v ''.         »•  '.'•     .         .         .         .     0,559 

In  the  northern  part  of  the  torrid  zone  v  •.  -,    +         .         .         .         .         .     0,297 

In  the  northern  hemisphere    •» ..:      .         .         .         .         .         .         .         .     0,419 

In  the  icy  zone  of  the  south    .         .         .         .    -     .         ...         .         .     0,000 

In  the  temperate  zone  of  the  south  .  '  '  .         .         .         .         .         .     0,075 

In  the  southern  part  of  the  torrid  zone     .         .         .         .        *.         .         .     0,312 

In  the  southern  hemisphere    .^  ;;>; '^     .     ,:••*.',     .         .     •    »  -   .  .         .     0,129 

Geographers  and  naturalists,  about  the  middle  of  the  eighteenth  cen- 
tury, endeavoured  by  various  arguments  to  account  for  this  unequal  dis- 
tribution of  land  and  water.  They  asserted  the  existence  of  a  great 
southern  continent,  which  was  necessary  to  counterbalance  the  mass  of  t 
land  situated  in  the  northern  hemisphere.*  But  the  voyages  of  Cook  have  put  an 
end  to  all  these  conjectures.  That  navigator  found,  up  to  the  70th  degree  of  south 
latitude,  only  one  vast  sea,  containing  many  floating  masses  of  ice,  together  with  a 
few  islands  which  had  been  mistaken  for  the  promontories  of  the  southern  continent. 
There  remains  therefore  towards  the  pole  only  about  five  or  six  hundred  thousand 
square  marine  leagues,  in  which  there  can  be  any  land,  inaccessible  to  navigators  on 
account  of  the  ice;j"  but  the  whole  of  this  mass  would  very  little  alter  the  proportion 
between  the  two  hemispheres. 

According  to  the  opinion  now  generally  admitted,  that  part  of  the  land  which  is 
elevated  above  the  surface  of  the  sea,  is  so  little  in  proportion  to  the  immensity  of 
the  globe,  that  the  effect  of  its  unequal  distribution  upon  the  equilibrium  of  the  globe 
is  in  fact  nothing,  or  so  small  as  to  produce  no  sensible  effect.  Besides,  it  is  possi- 

*  Bergmann's  Physical  Geography.  I.  p.  6.  (2d  edit,  of  Upsal,  in  Swedish,)  Dalrymple's  His- 
tory  of  Navigation,  Buffon,  Buache,  &c.  &c. 

f  In  February,  1819,  land  was  discovered  by  Mr.  "William  Smith,  Captain  of  an  English  brig-, 
when  his  ship  was  in  Lat.  62°  40'  South,  and  Long.  60°  West :  he  traced  the  coast  for  250 
miles,  but  it  is  yet  to  be  ascertained  whether  this  is  an  island  of  considerable  size,  or  a  part  of 
a  continent,  ft  is  by  no  means  improbable  that  it  may  be  connected  with  southern  TlVule,  the 
most  southerly  part  of  Sandwich  land  seen  by  Captain  Cook,  in  1775,  and  situated  in  59°  30'  S. 
lat.an<127°39'  W.long. 
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ble,*  that  the  sea  towards  the  south  pole  may  be  less  deep  than  in  the  northern 
hemisphere,  and  thus  the  tracts  of  land  under  the  sea  towards  the  south,  may  coun- 
terbalance the  continental  masses  of  the  north,  which  are  more  elevated  indeed,  but 
surrounded  by  much  deeper  seas.  This  hypothesis  would  be  more  plausible,  if  the 
greater  flattening  of  the  globe  towards  the  south  pole,  indicated  by  the  measurements 
of  M.  La  Caille,  in  .Africa,!  should  ever  be  confirmed  by  corresponding  measure- 
ments in  America,  and  in  New  Holland  ;  for  then,  that  hemisphere  being  in  general 
more  depressed  than  ours,  the  ocean  by  its  own  tendency  to  establish  a  level,  would 
spread  itself  over  the  surface  of  the  southern  land,  which  would  be  thus  covered  by 
the  sea. 

The  two  continents  present  a  similarity  of  appearance  in  the  direc- 
tion  of  their  peninsulas  ;  they  are  almost  all  turned  towards  the  south. 
This  is  the  case  with  South  America,  California,  Alascgha,  Greenland,  Arcadia, 
Florida,  Scandinavia,  Italy,  Greece,  Arabia,  India,  Corea,  Kamtchatka,  and  Africa.  J 
Two  remarkable  peninsulas  indeed,  lucatan  and  Jutland  stretch  towards  the  north, 
but  they  consist  only  of  plains  and  alluvial  land. 

«.        I 
Bents'.1111        J  continents.     In  the  new  continent  it  extends  from  pole  to  pole  ;  while  in 

the  old  the  direction  is  more  parallel  to  the  equator  ;  and  if  we  examine  only  Eu- 
rope and  Asia,  it  is  perfectly  so.  The  longest  straight  line  which  we  can  trace  upon 
the  ancient  continent,  running  it  as  much  as  possible  over  land,  commences,  accord- 
ing to  Bergmann,  under  the  61st  degree  of  north  latitude,  near  the  mouth  of  the 
river  Ponaschka  in  the  sea  of  Anadyr,  and  crossing  over  the  town  of  Nargum,  the 
lake  of  Aral,  and  the  southern  part  of  the  Caspian  Sea,  passes  near  the  Persian 
Gulf,  and  to  the  north  of  the  straits  of  Bab-el-Mandeb  ;  it  then  traverses  Africa, 
following  the  course  of  the  mountains  of  Lupata,  or  the  spine  of  the  globe,  and  ter- 
minates at  the  Cape  of  Good  Hope.  It  is  148  degrees,  or  2960  marine  leagues  in 
length.  §  It  forms  with  the  equator  an  angle  of  95  degrees,  and  the  parts  of  the 
continent,  situate  to  the  east  and  west  of  this  line,  are  nearly  equal.  It  is  difficult 
to  trace  a  similar  line  over  the  new  continent..  Bergmann  makes  it  begin  at  the  60° 
north  latitude,  and  at  265°  longitude  east  of  the  island  of  Ferro.  It  continues, 
according  to  BufFon,  to  pass  over  Florida  and  the  islands,  to  the  mouth  of  the  river 
La  Plata.  According  to  him  it  is  one  hundred  and  five  degrees,  or  two  thousand 
one  hundred  marine  leagues  in  length,  and  makes  an  angle  of  sixty-eight  degrees 
with  the  equator.  According  to  the  latest  discoveries,  this  line  ought  to  be  pro- 
longed ten  degrees  farther  north  ;  its  length  will  then  be  2300  leagues.  But  we  can- 
not accurately  represent  the  length  of  the  new  continent,  except  by  a  line  containing 
many  curves,  in  passing  from  the  "  icy  cape"  of  Cook,  through  Mexico  and  Quito 
to  Cape  Horn.  We  shall  then  have  a  line  of  more  than  3000  leagues  in  extent. 
This  line  will  divide  the  continent  into  two  very  unequal  parts. 
Proximity  of  If  we  were  to  suppose  that  the  country  round  Baffin's  Bay,  and  that 

the  pole.  discovered  to  the  north  of  Siberia,  form  an  uninterrupted  continuation 

of  the  continent  of  America,  the  new  world  must  approach  much  nearer  to  the  Arctic 
pole  than  the  ancient  world.  The  frozen  parts  would  thus  be  much  more  extensive, 
and  the  torrid  regions  much  less  than  those  of  the  old  continent.  The  solution  of 
the  difference  in  the  climate  of  the  two  great  continents  seems  to  depend  upon  this 
fact. 

The  peculiarities  of  the  isthmuses  that  divide  each  continent  into 
two  very  unequal  parts,  (Suez  being  composed  entirely  of  sand,  while 
that  of  Panama  is  formed  by  rocks  of  granite  and  porphyry,)  lead  us  to  remak  a 
very  singular  difference  in  those  two  great  islands  of  the  globe.  The  ancient  world 
is  in  almost  every  part  open  to  the  advances  of  the  ocean,  and  from  the  straits  of 
Behring  to  those  of  Bab-el-Mandeb  on  the  one  side,  and  to  those  of  Gibraltar  on 
the  other,  the  bays,  gulfs,  inland  seas,  &c.  arc,  as  it  were,  in  a  sort  of  equilibrium, 

*  Desmarets,  Encycl.  Method.  Gco.  Phys.  i. 

|  See  Book  ii.  p.  26.  $  Bacon.  Nov.  Organ.  L.  ii.  Aphor.  27. 

§  Phys.  Geog.  1.  3  —  5.    Comp.  Button,  Preuves  Ue  la  Theorie  de  la  Terre,  Art.  t>,    The  line 
drawn  by  Buft'on  passes  above  the  Icy  Sea. 
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at  least  with  respect  to  numbers  ;  while  the  mass  of  Africa  is  not  penetrated  by  one 
single  arm  of  the  sea.  The  new  continent,  on  the  contrary,  having  only  one  consi- 
derable gulf,  that  of  California,  or  the  sea  of  Vermeille,  on  its  western  shore,  pre- 
sents on  the  opposite  coast  a  chain  of  gulfs  and  inland  seas;  and  when  these  are 
wanting,  some  immense  river  is  found  to  supply  the  link.  It  is  time,  then,  for  geolo- 
gists to  cease  from  copying  Buffon,  when  he  would  represent  the  two  continents  as 
exhibiting  more  breaks  and  inlets  on  the  east  side  than  on  the  west. 

Let  us  now  pass  from  this  view  of  the  inequalities  which  the  horizon-  I  Mountains,  up. 
tal  profile  of  our  globe  exhibits,  to  an  examination  of  those  which  result  j  pbteau?."8'  °r 
from  a  perpendicular  section. 

Mountains  form  the  most  considerable  eminences  on  the  surface  of  the  earth,  and 
have  their  descent  more  or  less  rapid.  We  must  distinguish  them  from  "plateaus," 
or  upland  plains,  which  consist  of  great  masses  of  elevated  land,  commonly  forming 
the  centre  of  continents  or  of  islands,  but  the  sides  of  which  are  long  and  extended, 
and  with  but  little  apparent  declivity.  A  plateau  may  have  upon  its  elevated  surface 
mountains,  plains,  and  valleys.  Some  of  them  are  sufficiently  inclined  to  allow  the 
waters  which  accumulate  upon  them  to  flow  down;  there  are  others  which  preserve 
the  same  level  throughout  a  great  extent,  and  where  the  rivers  do  not  find  any  outlet. 
"We  meet  with  some  plateaus  of  the  latter  sort  in  Europe,  principally  in  Croatia 
and  in  Carniolia,  but  they  are  of  small  dimensions.  In  order  to  see  them  in  perfec- 
tion, we  must  visit  Tartary,  Persia,  and  the  centre  of  Africa.*  These  plateaus  have 
their  general  level  more  elevated  than  the  rest  of  the  continent ;  they  seem  to  be  the 
most  ancient  masses  of  land,  and,  as  it  were,  the  nuclei,  or  kernels,  round  which  the 
additional  soil  accumulated. 

Mountains,  in  their  exterior  forms,  present  some  varieties  which  strike  I  Forms  of 
even  the  most  inattentive  observer,  and  which,  at  first  sight,  may  lead  us  |  mountains- 
to  presume  that  there  is  some  difference  in  their  internal  composition.  The  highest 
mountains  most  frequently  present  a  surface  of  naked  rock,  but  the  nature  of  the 
rocks  produces  varieties  in  their  sections  and  outlines :  here,  they  shoot  up  into  the 
form  of  enormous  crystals,  with  sharp  angles,  heaped  up  and  supported  by  each  other; 
in  another  part,  vast  and  elevated  masses  are  crowned  with  circular  suurhmits,  which 
rise  into  the  air  with  less  boldness.  Sometimes  there  appears  an  immense  steep  and 
abrupt  surface,  which  lays  open  to  view,  as  it  were,  the  entrails  of  the  mountain  it- 
self. We  describe  these  appearances  under  the  names  of  needles,  peaks,  I  Needles, 
teeth,  horns,  domes,  breaches.")"  Next  in  order  to  these  broken,  arid,  and  |  Peaks>  &c> 
steep  summits,  we  see  mountains,  the  forms  of  which  bear  a  character  of  tranquillity, 
an  indication  of  their  slow  and  successive  formation ;  these  mountains,  which  are  still 
considerable,  formed  by  strata  or  layers  variously  inclined,  generally  exhibit  an  infi- 
nite variety  of  forms,  in  consequence  of  the  changes  to  which,  from  numberless  causes, 
they  have  been  subjected.  In  one  place,  a  vast  amphitheatre  is  seen  rising  in  ma- 
jestic and  regular  gradation,  like  the  Kinnegulla  in  West  Gothland.  J  In  another 
there  is  a  large  mass  cut  perpendicularly,  and  presenting  the  form  of  an  altar  like  the 
table  mountain  at  the  Cape  of  Good  Hope.  There  are  mountains  in  China,  which 
have  the  appearance  of  the  head  of  a  dragon,  a  tiger,  or  a  bear.§  In  other  places, 
you  see  a  labyrinth  of  rocks  rising  like  pillars,  as  at  Adersbach  in  Bohemia,  or  in  one 
single  mass  in  the  form  of  a  large  nine-pin,  as  Mont  Aiguille  in  the  province  of.Dau- 
phine.||  We  see  some  also  near  Envionne  in  the  Valais  which  recal  the  figure  of  the 
old  French  frizzled  wigs,  (perruques  moutonnes.).  But  the  most  common  appearances 
are  those  formed  by  layers  of  stones,  in  an  undulated  or  furrowed  shape. 

After  these  mountains  of  the  second  rank,  we  find  hills  more  or  less  lofty,  which, 
on  all  sides,  present  to  the  eye  but  little  elevation,  and  a  gentle  declivjty.     These 

*  See  the  articles  Tartary,  Persia,  &c. 

f  Humboldt,  Saussure,  Pallas,  etc.     See  the  articles  Alps,  Apennines,  Pyrenees,  Andes,  'Sec. 
t  Mem.  de  1'Acad.  de  Stockholm,  1747,  pi.  iii. 
§  Osbeck's  Voyage  to  China,  266,  in  Swedish. 

II   Lancelot,  les  Merveilles  du  Dauphine,  dans  les  Mem.  de  1'Acad.  des  Inscriptions,  torn.  ix. 
S.aussure,  Voyage  clans  les  Alpes,  sec.  1061. 
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hills,  furrowed  by  streams  of  running  water,  often  gradually  slope  away,  and  at  last 
lose  themselves  in  the  plains.     Sometimes  their  sides  are  so  rugged  and  precipitous 
as  to  produce  on  the  mind  almost  all  the  picturesque  effect  of  high  mountains, 
volcanic  The  peaks,  or  higher  parts  of  mountains,  formed  by  volcanic  agency, 

I  differ  very  much  from  the  usual  forms.  Their  conical  or  pyramidal  masses 
are  distinguished  by  their  regularity  even  when  they  have  been  broken  off,  or  truncated, 
by  some  accidental  cause.  Their  towering  summits  seem  to  menace  the  neighbour- 
ing country.  The  basaltic  mountains  also  present  an  appearance  not  less  striking, 
when  they  are  not  covered  and  concealed  by  other  soil.  Their  sides  display  to  the 
view  close  ranges  -of  immense  pillars  or  cause-wrays,  which  seem  to  be  the  productidn 
of  giants.  The  description,  however,  of  all  the  forms  which  these  rocks  exhibit, 
would  lead  us  away  from  the  subject  of  this  book. 

Perforated  There  is,  however,  one  eccentricity  of  nature,  if  it  may  be  so  called, 

I  which  deserves  to  be  noticed  here,  namely  mountains  bored  through. 
Some  have  supposed  that  such  perforations  have  been  accomplished,  in  part  at  least, 
by  the  persevering  industry  of  man.  The  Pierre-Pertuise  in  Mount  Jura,  and  Pau- 
silippo  near  Naples,  are  instances  of  this  kind.  But  nature  has  left  unequivocal 
marks  of  her  power  in  other  phenomena  of  this  kind.  The  Torghat  in  Norway  is 
pierced  by  an  opening  one  hundred  and  fifty  feet  high,  and  three  thousand  long.  At  * 
certain  seasons  of  the  year  the  sun  can  be  seen  darting  its  rays  from  one  extremity 
to  the  other  of  this  vault.*  Near  New  Zealand  there  is  a  rocky  arch  through  which 
the  waves  of  the  sea  pass  at  high  water.  These  phenomena  differ  from  caverns, 
only  from  the  circumstance  of  having  a  passage  entirely  through. 

Another  general  point  of  view,  in  which  mountains  may  be  considered, 
is  their  position  relatively  to  each  other.  Some  are  completely  insulated, 
more  particularly  those  of  a  volcanic  origin ;  it  is  the  same  also  with 
those  of  a  calcareous  nature  and  some  others.  Both  China  and  Iceland  furnish 
many  examples.!  The  rock  of  Gibraltar  and  the  fortress  of  Gwalior  in  Hindostan 
are  of  this  description.  We  may  also  mention  Mount  Aornos,  where  a  whole  people 
supported  a  siege  against  Alexander.  J  Mountains  are  seen  most  frequently  in 
groups.  Sometimes  chains  branch  out  from  a  common  centre  in  angular  directions. 
Sometimes  the  centre  mass  itself  is  a  lofty  chain,  straight  or  curved,  whence,  at  dif- 
ferent periods,  secondary,  chains  have  apparently  been  formed; — the  Alps  may  be 
placed  in  this  class.  Sometimes  we  see  irregular  groups  of  several  chains,  among 
which  no  one  in  particular  can  be  ranked  as  the  principal.  Such  are  the  collections 
of  mountains  in  Asia  Minor  and  in  Persia.  But  the  most  remarkable  sort  is  that  of 
long  connected  chains,  which,  like  the  Cordilleras  des  Andes  in  South  America,  con- 
tinue for  hundreds  and  even  thousands  of  leagues,  nearly  in  one  constant  direction, 
having  on  both  sides  regular  layers  or  ranges  of  inferior  mountains,  but  sending  off 
very  few  secondary  chains.  These  great  chains  evidently  bear  the  stamp  of  the 
highest  antiquity,  and  seem  to  have  been  the  silent  witnesses  of  the  creation;  it  is 
upon  their  summits  and  their  sides  that  we  can  read  the  history  of  the  globe  in  charac- 
ters more  distinctly  defined,  than  even  those  which  the  Alps  and  the  Pyrennees 
afford. 

connection  of  I  In  general  all  the  chains  of  mountains  in  the  same  continent,  seem  to 
I  have  a  mutual  connection  more  or  less  apparent :  they  form  a  sort  of 
frame  work  to  the  land,  and  appear,  in  the  origin  of  things,  to  have  determined  the 
shape  which  it  was  to  assume ;  but  this  analogy,  were  we  to  generalise  too  much, 
would  lead  us  into  error.  There  are  many  chains,  which  have  very  little,  or  rather 
no  affinity  to  each  other.  Such  are  the  mountains  of  Scandinavia  and  of  Scotland; 
mountains  as  independent  as  the  character  of  the  nations  who  inhabit  them. 

In  making  use  even  of  the  word  "  chain,"  great  caution  is  required.  A  chain  may 
be  defined  to  be  a  series  of  mountains,  whose  bases  are  continuous ;  but  then  we 
must  not  push  the  meaning  of  the  word  "  base"  too  far.  It  would  perhaps  be  of  ad- 
vantage to  understand  by  this  term  only  the  visible  foot  of  the  mountain,  or  at  most 

*  Pontoppidan's  Natural  History  of  Norway,  i,  75 — 79,  (in  Danish.) 
f  Bergmann,  Geog.  Physique,  i.  171.    '  t  Quint.  Curt.- 
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the  interior  strata,  which  can  be  easily  traced  near  the  surface.  At  any  rate,  we 
must  beware  of  considering  collections  of  hills,  or  banks  of  sand,  as  continuations  of 
chains. 

We  must,  however,  acknowledge,  that  the  name  of  chains  is  not  sufficiently  gene- 
ral, and  that  it  would  be  better  to  reserve  this  word  for  the  subdivisions,  and  to  em- 
ploy the  "  term  system  of  mountains,"  or  "  mass  of  mountains,"  to  denote  a  collec- 
tion or  combination  of  many  chains. 

Mountains,  whether  insulated  or  in  groups,  exhibit  on  both  sides  de-  |  Declivities  of 
clivities  which  are  either,  gentle  and  long,  or  rapid  and  broken.  We  |  moumams- 
ought  particularly  to  remark  this  general  fact,  that  the  greater  number  of  the  princi- 
pal mountains  have  one  of  their  sides  very  steep,  and  the.  other  of  a  very  gradual 
slope.*  The  Alps,  for  example,  are  much  more  rapid  in  their  descent  on  the  Italian 
side  than  on  that  of  Switzerland.  On  the  contrary,  the  Dophrines,  or  Scandinavian 
Alps,  have  a  much  steeper  declivity  to  the  west  and  north-west,  than  towards  the 
south  and  east.  The  Pyrennees  are  steeper  towards  the  south  than  the  north;  the 
mountains  of  the  Asturias  are  the  reverse ;  but  those  of  the  Sierra-Morena,  and  par- 
ticularly the  Alpujarras  in  Grenada,  seem  to  be  steepest  and  most  abrupt  towards 
the  south.  Mount  Atlas  and  Mount  Libanus  border  the  Mediterranean  with  bold 
and  craggy  declivities.  But,  with  regard  to  the  latter  at  least,  it  is  certain  that  to- 
wards the  Euphrates  it  is  far  from  steep.  Mount  Taurus  .(supposing  it  to  terminate 
at  the  source  of  the  Euphrates)  exhibits  two  very  different  declivities;  for  in  Cara- 
mania  and  Natalia,  the  descent  is  very  abrupt  towards  the  south,  while  there  are 
some  very  extended  upland  plains,  or  plateaus,  towards  the  north :  in  Armenia,  on 
the  contrary,  the  declivity  on  the  north  side  is  very  rapid.  The  Ghauts,  in  the  penin- 
sula on  this  side  the  Ganges,  have  precipitous  hills  directly  towards  the  west,  and 
long  and  rather  gentle  slopes  towards  the  east.  Thus  there  is  no  constant  rule; 
every  thing  depends  upon  local  circumstances.  In  general  this  inequality  in  the  de- 
clivities takes  place  only  because  the  chains  of  mountains,  when  most  distinct,  are  in 
a  great  measure  nothing  but  the  abrupt  borders  of  long  upland  plains,  or  plateaus 
obliquely  inclined,  of  which  the  surface  of  the  globe  seems  to  be  composed.  We 
ought  also  to  distinguish  the  mountains,  which  descend  by  degrees,  or  successive 
banks,  a  circumstance  attributed  sometimes  to,  the  sinking  of  parts  of  the  soil,  which 
had  been  of  a  different  nature  from  the  rest,  and  sometimes  to  the  action  of  the 
water  which  formerly  may  have  flowed  at  the  base  of  these  mountains. 

Valleys  are  formed  by  the  separation  of  chains  of  mountains  or  of  hills.  Those 
which  are  formed  between  high  mountains  are  commonly  narrow  and  long,  as  if  they 
had  originally  been  only  fissures  dividing  their  respective  chains,  or  for  the  passage 
of  extensive  torrents.  The  angles  of  their  direction  sometimes  exhibit  a  singular 
symmetry.  "  We  see  in  the  Pyrenees,"  saysf  M.  Raymond,  "  some  valleys,  whose 
salient  and  re-entrant  angles  so  perfectly  correspond,  that  if  the  force  which  sepa- 
rated them  were  to  act  in  a  contrary  direction,  and  bring  their  sides  together  again, 
they  would  unite  so  exactly,  that  even  the  fissure  would  not  be  perceived."  This 
fact  has  been  observed  in  the  Alps  for  the  first  time  by  Bourguet,  who  has  gene- 
ralised it  too  much;J  for  there  are  some  valleys,  situated  on  a  high  level,  totally  dif- 
ferent. We  see  some  which  have  a  great  extent  in  length  without  being  cut  into  any 
angles  whatever,  forming  a  sort  of  elevated  plains ;  such  are  generally  those  which 
lie  on  the  side  of  the  principal  chains,  the  Valais,  for  example.  There  are  others 
which  are  large  or  swelling;  Bohemia  or  Cachemire  are  instances  of  this  sort.  It 
is  asserted,  that  they  have  been  the  basins  of  some  ancient  lake,  which  had  become 
dry  from  the  breaking  down  of  the  bank  or  dam  formed  by  the'  surrounding  moun- 
tains. This  hypothesis,  developed  by  Lamanon  and  Sulzer,§  appears  I  valleys  in  the 
to  be  one  of  the  best  founded  of  any  which  geologists  have  proposed.  |  form  of  basins< 
There  are  also  some  highly  situated  valleys,  containing  rivers  and  lakes  which  have 
not  outlets  qr  streams.  There  is  a  remarkable  example  of  this  in  Peru,  in  the  large 

*  Delamethdrie,  Theorle  de  la  Terre,  etc.  f  Observations  sur  les  Pyrenees. 

t  Meraoire  sur  la  Theorie  de  la  Terre,  &  la  suite  des  Lettres  Philosophique  sur  les  Sels  et 
Gristaux,  p.  181.     Comp.  Buffon,  Hist.  Nat.  edit.  12mo.  i.  p.  105. 
§  Sulzer,  Encyclop,  Method,  Phyg.  Geogr.  i.  art.  Delaroe"tberie,  §  1514,  8cc. 
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valley  which  contains  the  lake  of  Tilicaca.  Central  Asia  abounds  in  such  valleys. 
Several  nearly  of  the  same  sort  are  to  be  met  with  in  other  countries ;  and  many 
more  will  one  day  be  discovered  in  the  interior  -of  Africa. 

inclination  f  I  High  valleys  present  also  some  remarkable  circumstances  as  to  their 
Sieyir1 '  I  form.  Some  have  declivities  equal  on  all  sides;  others  slope  only  on  one 
side,  and  to  a  great  extent,  while  the  opposite  side  is  steep  and  abrupt.  Most  of 
these  high  valleys  have  their  surface  upon  a  level  with  the  summits  of  the  secondary 
mountains  in  the  neighbourhood.  The  level  of  the  lake  of  Joux,  in  a  valley  of 
Mount  Jura,  is  considerably  higher  than  that  of  the  lake  of  Geneva.*  In  a  few  in- 
stances these  high  valleys  have  been  observed  to  enlarge  themselves  at  different  and 
successive  periods,  and  .gradually  to  become  identified  with  the  plains.  They  have 
been  for  ages  almost  completely  barred  and  confined  by  some  projecting  angle  of  the 
chain  of  mountains,  which  girds  them  in.  The  sort  of  narrow  passage,  by  which 
Passes,  defiles,  I  we  enter  into  these  valleys,  is  called  a  pass  or  defile,  and  as  formerly 
&c*  .  I  each  valley  contained  a  small  independent  nation  or  tribe,  these  passes 

are  called  by  the  French,  "  les  portes  des  nations."  Such  were  the  passes  of  Cau- 
casus, the  Caspian  passes,  the  pass  of  Issus,  rendered  celebrated  by  the  victory  of 
Alexander;  that  of  Thermopylae,  immortalized  by  the  devoted  patriotism  of  Leoni- 
das  and  his  band  of  Spartans.  The  Caudinoe  Furculre,  where  Rome  saw  the  glory 
of  her  unjust  arms  deservedly  tarnished.  There  is  between  Norway  and  Sweden 
one  of  these  passes,  formed  by  several  masses  of  rock,  cut  by  nature  into  the  shape 
of  long  parallelograms,  and  which  have  between  them  a  passage,  shut  in  by  perpen- 
cular  walls.  This  pass  is  near  Skiserdal.  Another  of  the  same  kind  is  at  "  Port- 
field,"  or  the  mountain  of  the  gate. |  These  openings  exactly  resemble  those  by 
which  the  Hudson  River  in  North  America  passes  through  successive  chains  of 
mountains,  which  seem  desirous  of  checking  its  course. J  The  Cordilleras  of  the 
Andes  present  the  most  stupendous  passes  of  this  kind,  that  are  known ;  they  are 
LOW  valleys.  |  from  four  to  five  thousand  feet  deep.§  The  lower  valleys  appear  to  us 
under  a  veiy  different  aspect ;  they  widen  as  they  recede  from  the  secondary  moun- 
tains from  which  they  originate,  and  gradually  lose  .themselves  in  the  plains.  Their 
opposite  angles  generally  correspond  very  regularly,  but  these  angles  are  very  obtuse. 
High  and  low  Plains,  like  valleys,  are  of  two  classes :  the  high  plains,  which  are 
piams.  found  between  two  chains  of  mountains,  are  frequently  of  great  extent, 

and  are  placed  as  it  were  upon  the  shoulder  of  the  secondary  mountains :  such  are  the 
elevated  plains  of  Tartary,  of  Persia,  and  probably  of  the  interior  of  Africa.  The  plains 
of  Quito  are  12,000  feet  above  the  level  of  the  sea:  those  of  Karakorum,  in  Chinese 
Mongolia,  are  probably  as  elevated.  The  low  plains,  whose  soil  is  composed  of  sand, 
gravel,  and  shells,  seem  formerly  to  have  been  the  basins  of  interior  seas.  Such  are  the 
plains  on  the  north  side  of  the  Caspian,  the  large  plain  to  the  south  of  the  Baltic, 
and  that  through  which  the  river  of  the  Amazons  flows ;  the  Tehama  of  Arabia,  the 
Delta  of  Egypt  and  others  of  a  similar  nature ;  which  seem  to  have  been  once  covered 
by  the  waters  of  the  ocean  and  its  gulfs. 

The  coasts  or  shores  of  the  sea,  and  of  lakes,  deserve  also  great  attention.  These 
are  the  extreme  limits  of  our  system  of  mountains.  Some  shores  are  broken  and 
steep;  this  happens  when  a  mass  of  rock  extends,  either  beneath  or  above  the  sur- 
face of  the  soil  quite  to  the  water;  as  in  Gallicia,  in  Bretagne,  in  Norway,  and  in 
Scotland.  This  description  of  coasts  admits  of  two  subdivisions.  1st,  We  have 
those  which  are  abrupt  and  broken,  and  as  it  were  notched,  formed  by 
various  masses  of  rocks  united  at  their  bases,  either  above  or  beneath 
the  surface  of  the  water :  these  rocks  often  form  clusters  of  islands,  which  surround 
the  coasts;  such  are  the  "  garden  of  the  king,"  and  of  the  "  queen,"  at  Cuba,  the 
archipelago  of  Mergui  in  India,  the  coasts  of  New  South  Wales,  the  Skiergord  of 
Norway  and  Sweden.  This  class  may  again  be  subdivided  according  as  the  steep- 

*  Saussure,  Voyages,  p.  376,  sqq. 

I  Bergmann,  Geog.  Physique,  i.  185.   Cronstedt.  Description  de  la  lemptie,  dans  les  Mem. 
tie  1'Acad.  de  Stockholm,  1763,  p.  275. 

*  Kalm's  Travels  in  America,  iii.  161.  (in  Swedish,) 
$  HumboWt,  Vues  des  Cordilleras,  p.  9. 
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IH5SS  of  the  shore,  arises  from  true  granitic  and  other  rocks,  or  from  those  masses  of 
coral  formed  by  the  polypi  which  fill  the  seas  between  the  two  tropics.  2dly,  We 
have  coasts  where  the  shore  or  boundary  is  equally  steep  above  and  below  the 
surface  of  the  water,  leaving  the  sea  itself  quite  free ;  these  are,  strictly  speaking, 
the  "  steep  coasts."  Such,  in  general,  are  those  of  the  Mediterranean  and  of  the 
Black  Sea:  those  of  Dalmatia  and  some  parts  of  the  Archipelago  more  properly 
belong  to  the  first  division.  America  possesses  scarcely  any  other  variety  of  coasts  on 
the  side  of  the  Pacific  Ocean,  beginning  at  Cape  Horn  and  proceeding  to  Behring's 
Straits.  This  is  the  largest  continuation  of  steep  shores  known  upon  the  globe. 
Mariners  call  a  coast  bold  bluff,  when  it  meets  the  ocean  with  a  rapid  declivity,  and 
clear,  when  it  is  not  bristled  with  rocks. 

Low  coasts  are  formed  by  land  of  a  softer  quality,  approaching  the  I  Coastt  formea 
water  by  a  gentle  and  gradual  slope.  These  may  be  thus  classed ;  |  fey hub' 
1.  Coasts  formed  by  hills.  Such  are  those  of  all  the  Danish  islands,  of  Scania  and 
Pomerania,  consisting  chiefly  of  calcareous  matter.  Shores  of  this  kind  seem  more 
particularly  to  belong  to  lakes  and  small  inland  seas,  although  indeed  the  basins  con- 
taining these  are  often  surrounded  by  steep  shores,  as  grand  and  bold  as  those  which 
border  the  ocean.  2.  Flat  coasts,  formed  by  sands  and  substances  1 
which  the  sea  has  deposited.  These  appear  under  the  form  of  sandy  or  |  fllts.o 
marshy  plains,  and  extend  a  long  way  into  the  sea,  leaving  the  water  more  or  less 
shallow.  They  are,  however,  of  various  kinds.  They  are  sometimes  like  those  in 
Gascogne  and  Jutland,  the  ancient  sides  of  low  hills,  round  which  the  sea  has  col- 
lected masses  of  sand,  which  are  either  fixed  or  shifting :  sometimes  they  are  a  sort 
of  downs*,  formed  by  the  sea,  together  with  soil  deposited  by  large  rivers,  as  in  Hol- 
land, in  Egypt,  and  at  the  mouth  of  the  Mississippi.  A  collection  of  slimy  matter  is 
also  sometimes  formed  by  the  ocean,  as  in  the  flat  and  flooded  lands  on  the  shores 
of  French  Guiana.  The  low  coasts  are  sometimes  exposed  without  any  natural 
rampart,  to  all  the  fury  of  the  waves,  and  then  we  may,  with  Tacitus,  be  uncertain 
whether  to  regard  them  as  constituting  a  part  of  the  land  or  a  part  of  the  sea;  others 
are  secured  by  a  chain  of  downs  that  are  fixed  and  mingled  with  rocks  like  North 
Jutland.  It  was  only  by  a  skilful  and  persevering  imitation  of  these  natural  barriers, 
that  the  Dutch  recovered  the  soil  of  their  country  from  the  empire  of  the  ocean. 

Islands  of  great  extent  exhibit  on  a  small  scale  the  same  appearances  |  islands, 
as  the  continents  do  on  a  large  one.     The  smaller  islands,  however,  deserve  a  dis- 
tinct consideration.     These  may  be  classed  in  various  ways.     They  are  single,  or  in 
groups  or  chains.     Among  the  low  or  flat  islands,  there  are  some  which  |  Fiat, 
are  only  banks  of  sand,  scarcely  raised  above  the  surface  of  the  water;  sometimes 
they  consist  of  masses  of  shells  or  petrifactions,  as  the  isles  of  Lachof  to  the  north 
of  Siberia,  which  are  nothing  but  masses  of  ice,  sand,  and  the  bones  of  the  mammoth. 
The  greater  number  of  the  islands  of  the  South  Sea,  formed,  or  at  least  enlarged  by 
polypi,  are  composed  solely  of  coral  or  madrepores.     Among  the  more  |  volcanic, 
elevated  islands,  we  find  very  many,  which  owe  their  foundation,  in  a  great  measure 
at  least,  to  the  action  of  volcanoes,  which,  after  bursting  forth  from  the  original  sum- 
mit of  tie  island,  have  continued  to  discharge  lava  from  their  crater  in  all  directions, 
until  by  slow  and  gradual  accumulation  they  have  formed  those  vast  and  lofty  peaks, 
which  serve  as  land  marks  to  the  distant  mariner.      When  groups  of    chains  and 
islands  are  placed  near  each  other,  we  may  fairly  conjecture  that  they    fsi3.° 
are  only  the  different  summits  of  one  extensive  submarine  mass.      So  also,  when 
they  appear  to  follow  one  constant  direction,  they  probably  form  only  the  eminences 
of  a  chain  of  submarine  mountains.     Such,  when  situated  in  the  same  line  with  the 
promontory  of  a  continent,  or  with  mountains  on  shore,  may  be  considered  as  a  con- 
tinuation of  the  chain.     Thus,  it  is  evident,  the  Kurile  islands  connect  Yeso  or  Jesso 
with  Kamtchatka,  in  the  same  way  as  the  great  and  small  Antilles  connect  the  two 
continents  of  America.     But  to  make  the  observation  hold,  the  intervals  which  sepa- 
rate the  islands  must  either  be  very  small,  or  be  filled  up  with  rocks  and  shoals  be- 

*  The  low  and  flat  ground  at  Yarmouth,  in  Norfolk,  between  the  sea  and  the  river,  is  called 
the  Danes  or  Dairies,  evidently  from  the  French  word  "  Dunes."    T. 
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neath  the  surface,  so  as  to  preserve  unbroken  the  continuity  of  the  bases  of  these 
maritime  mountains.  Thus,  the  supposed  connection  between  the  Canary  Islands, 
the  Azores,  and  mount  Atlas  in  Africa,  though  possible,  requires  to  be  verified  by  re- 
peated soundings,  so  as  to  discover  the  nature  of  the  bottom  of  the  intervening  sea. 
Mountains,  in  general,  have  no  precise  and  regular  direction.  The  chains,  sooner 
or  later,  bend  and  deviate  into  a  curve,  and  frequently  lose  themselves  in  plateaus, 
or  upland  plains. 

We  must  not  therefore  give  the  reins  to  our  imagination,  and  pretend 
to  trace  entire  series  of  terrestrial  and  submarine  chains,  and  thus  form 
a  frame-work  for  the  globe,  which  has  no  existence  in  nature.*  It  is  not 
sufficient  to  see  upon  a  map,  that  there  is  in  a  particular  place  a  division  in  the  seas. 
There  are  many  such  divisions  in  the  world,  which  afford  no  traces  whatever  of  moun- 
tains, but  only  of  extended  plateaus,  or  upland  plains,  which  rise  with  a  gentle  incli- 
nation on  both  sides,  often  for  the  space  of  a  hundred  leagues.  We  meet  with  no 
lofty  mountains,  but  a  collection  of  hills,  in  the  centre  of  European  Russia,  although 
this  is  the  centre  whence  some  of  the  largest  rivers  of  Europe  diverge.  Nay,  there 
is  actually  in  Russian  Poland,  between  the  Niemen  and  the  Duina  on  one  side,  and 
the  Dnieper  and  Dniester  on  the  other,  a  point  of  division,  which  affords  no  sensible 
elevation  whatever,  and  where,  instead  of  the  mountains  laid  down  by  Buache,  tra- 
vellers have  discovered  only  a  marshy  plain.  Even  about  the  middle  of  the  course  of 
the  Dnieper,  there  is  a  mountainous  elevation,  consisting  of  pebbles  and  shells, 
which  that  river  passes  through,  following  a  deep  fissure  or  glen,  in  which  it  runs.*f 
On  the  other  hand,  the  Niemen  passes  round  some  hills  of  Eastern  Prussia,  much 
more  elevated  than  the  point  of  division  of  the  waters,  as  is  shown  in  Fig.  48,  which 
is  the  profile  of  Europe,  between  the  Baltic  and  the  Black  Sea.  A  total  difference 
may  be  observed  between  this  profile,  and  that  which  the  same  quarter  of  the  world 
presents,  bisected  in  the  direction  of  the  gulfs  of  Genoa  and  Hambourg,  (Fig.  49.) 
and  both  these  again  form  a  contrast  with  that  of  the  plateau  of  Mexico,  (Fig.  50.) 
and  of  South  America,  (Fig.  51.)  one  of  which  is  copied  from  the  original,  in  the 
possession  of  M.  Humboldt,  and  the  other  from  a  scale  of  heights,  published  in  his 
travels.  We  may  easily  judge  into  what  absurdities  we  may  be  led,  should  we  have 
recourse  to  any  general  system  whatever,  for  the  purpose  of  discovering  facts,  of 
which  observation  alone  can  point  out  to  us  the  astonishing  variety, 
submarine  I  ^he  svstem  °f  Buache  has  given  rise  to  those  chains  of  submarine 
chains.  |  mountains,  which  do  not  in  fact  exist,  but  which,  nevertheless,  make  a 
figure  in  some  theories  of  the  earth.  A  detached  island,  a  sand-bank,  a  reef  of  rocks 
at  the  surface  of  the  water,  are  sufficient,  in  this  author's  opinion,  to  indicate  a  sub- 
marine chain,  between  two  points  of  the  world,  however  distant  from  each  other. 
Nay,  sometimes  he  has  not  deigned  to  assign  any  reasons  whatever  for  his  conjec- 
tures. For  example,  he  would  represent  Iceland,  the  Faroe  Isles,j  and  those  of 
Shetland,  as  forming  one  submarine  mountain  between  Greenland  and  Nor- 
way, notwithstanding  that  there  is  a  deep  sea  between  Norway  and  Shetland ;  and 
that  from  the  direction  of  the  mountains  being  parallel,  and  not  converging,  these 
chains  could  in  fact  never  coincide.  Besides,  the  basaltic  nature  of  Scotland,  of 
Ireland,  of  Faroe,  and  of  Iceland,  seem  to  point  out  an  acient  union  of  the  British 
Islands  with  Greenland,  rather  than  with  Norway.  In  the  same  way,  the  submarine 
chains  of  the  South  Sea,  have  in  general  a  direction  quite  different  from  that  which 
Buache  ascribes  to  them,  according  to  the  uncertain  discoveries  of  his  time.  They 
have  not  the  least  connection  either  with  Mexico  or  South  America,  any  more  than 
with  the  imaginary  Austral  continent.  Many  of  these  chains  of  islands,  and  particu- 
larly those  which  are  the  most  insulated,  have  a  very  remarkable  direction,  but  en- 
tirely opposed  to  the  system  of  Buache ;  they  extend  from  north-west  to  south-east, 
in  the  direction  of  the  magnetic  axis  of  the  earth. 

•  Ph.  Buaehe,  Essai  de  Geographic  physique,  dans  les  Mem.  de  1'Acad.  des  Sciences,  1752, 
p.  399. — Comp.  Lehmann,  Specimen  chorographiae  generalis,  tractus  montium  primaries  sis- 
tens.  Petrop.  1762. 

f  Hydrographical  chart  of  Poland,  by  Roustan  and  Komarzewski.  Map  of  Rizzi-Zannoni. 
Notes  by  MM.  Stibielowitz  and  Niemcewski  of  Wilna. 
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Let  us  however  examine,  notwithstanding  the  erroneous  hypotheses 
of  our  predecessors,  whether  we  cannot  introduce  general  views  more 
conformable  to  the  truth,  in  our  attempts  to  trace  some  sort  of  constant 
analogy,  in  the  direction  of  the  mountains  of  the  two  continents. 

If  we  draw  a  line  from  the  centre  of  Thibet,  across  Chinese  Mongolia,  towards 
Okotsk,  and  thence  towards  Cape  Tchutchi,  or  the  eastern  promontory  of  Asia,  this 
line  will  in  general  coincide  with  an  immense  chain  of  mountains,  which  run  from 
the  south-west  to  the  north-east,  and  every  where  descend  very  rapidly  towards  the 
Indian  and  Pacific  Oceans ;  while  on  the  other  hand,  they  extend  themselves  towards 
the  Icy  Sea,  in  plains  and  secondary  hills.  It  is  probable  that  we  may  one  day  be 
able  to  reduce  to  the  same  rule,  the  chain  of  Lupata,  called  the  "  Spine  of  the  world," 
which  is  situated  in  Africa;  at  least,  the  short  chain  from  the  Cape  of  Good  Hope  to 
that  of  Guardafui,  in  a  direction  of  south-south-west,  and  of  north-north-east,  which  is 
nearly  the  same  direction  as  the  great  chain  of  Asia;  but  we  are  still  ignorant  of  the 
declivities  of  these  mountains.  We  may  consider  the  lofty  and  steep  mountains  of 
Arabia  Felix*  as  the  link  which  connects  the  mountains  of  Lupata  with  the  plateaus 
and  mountains  of  Persia,  on  the  side  of  Thibet. 

From  Behring's  Straits  to  Cape  Horn,  if  we  follow  the  western  coasts  of  America, 
we  shall  find  one  unbroken  chain  of  the  highest  mountains  of  our  globe.  This  chain 
occasionally  bends  a  little  into  the  interior,  but  it  more  frequently  closely  borders  the 
ocean,  with  a  range  of  steep  and  bold  shores,  and  sometimes  with  the  most  tremen- 
dous precipices.  On  the  other  side,  the  outlets  of  lakes,  and  the  direction  of  the 
great  rivers,  evidently  show  that  nearly  the  whole  surface  of  America  inclines  towards 
the  Atlantic  Ocean. 

It  follows  from  these  combined  observations,  that  the  greatest  chains  I  Great  chains 
of  mountains  upon  the  face  of  our  globe  are  ranged  in  a  circle  round  the  |  of  the  Blobe* 
Great  Ocean,  and  the  Indian  Sea;  that  they  more  frequently  exhibit  steep  and  rapid 
descents  towards  that  immense  basin,  which  they  surround,  and  long  and  compara- 
tively gentle  declivities  on  the  opposite  coasts ;  that  in  short,  from  the  Cape  of  Good 
Hope  to  Behring's  Straits,  and  from  thence  to  Cape  Horn,  the  eye  even  of  the  most 
severe  and  scrupulous  observer,  cannot  fail  to  discover  some  links  of  an  arrangement, 
as  astonishing  from  its  uniformity  as  from  the  immense  extent  of  country  which  it 
embraces. 

Let  us  stop  here  for  a  moment,  and  consider  this  great  fact  of  physical  geography. 
If  we  suppose  ourselves  placed  in  New  South  Wales,  with  our  face  turned  towards 
the  north,  we  shall  see  America  on  our  right,  Africa  and  Asia  on  our  left.  These 
continents,  which,  not  long  since,  we  could  not  even  in  imagination,  consider  as  at 
all  approaching  each  other,  being  examined  from  this  point  of  view,  form,  as  it  were, 
one  whole,  the  structure  of  which,  as  far  as  it  is  known,  exhibits  in  its  grand  features 
a  most  amazing  symmetry.  A  chain  of  enormous  mountains  surrounds  a  vast  basin ; 
this  basin,  divided  into  two  by  a  large  mass  of  islands,  frequently  washes  with  its 
waves  the  base  of  this  great  primitive  chain  of  the  earth.  But  when  did  this  immense 
chain  of  granite  and  porphyry  shoot  up  from  the  bosom  of  the  waters?  Or  when  did 
those  lofty  secondary  mountains  sink  into  the  depths  of  the  ocean,  and  by  their  simul- 
taneous submersion,  form  that  steep  and  abrupt  range  of  coast,  which  predominates 
over  this  globe?  Shall  we  suppose  that  the  earth  was  formerly,  like  the  planet  Saturn, 
surrounded  by  a  ring,  and  that  this  celestial  vault,  losing  its  equilibrium,!  was  preci- 
pitated upon  the  surface  of  the  earth?  But  to  what  length  will  imagination  wander, 
emboldened  by  seductive,  but  vague  and  inconclusive  analogies?  Let  us  then  return 
to  the  old  continent,  and  recollect,  that  the  vast  regions  of  India  and  China,  contrary 
to  such  analogies,  are  placed  to  the  south  of  this  great  girdle  of  mountains ;  that  the 
peninsula  beyond  the  Ganges  even  joins  that  astonishing  group  of  broken  and  inter- 
sected countries,  which  fill  the  centre  of  the  great  basin;  and  that  this  is  as  it  were 
the  link  which  connects  with  the  present  continent,  those  grand  remains  of  a  former 
continent,  of  a  hemisphere,  which  seems  to  have  disappeared. 

*  SeeUen,  dans  Zach.  Astron.  Corrcsp.  xi.     See  "  Arabia,"  vol.  i.  in  this  work, 
f  Comp.  Laplace,  Syst.  du  Monde,  1.  iv.  ch.  9,  p.  255,  3d  edit. 
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If  again  we  consider  under  the  same  point  of  view  the  whole  extent  ef 
the  two  continents,  which,  in  regard  to  the  great  ocean,  is  placed  beyond 
this  principal  chain  of  the  globe,  we  shall  perceive  that  the  greater  part  of  the  plateaus, 
or  upland  levels,  and  of  the  chains  of  mountains,  incline  very  generally  towards  the 
Atlantic  and  Northern  Oceans.  That  extent  of  waters,  vast  as  it  is,  appears  then 
only  like  a  canal,  if  we  compare  it  with  the  great  Pacific  Ocean.  The  steep  coasts 
which  border  the  Atlantic,  are  nothing  in  comparison  with  those  of  the  Cape  of  Good 
Hope  and  of  Cape  Gardafui,  with  the  precipices  which  surround  the  seas  of  Kamt- 
chatka,  of  Peru,  and  of  Chili. 

Election  of  I  We  may  expect,  perhaps,  to  find  likewise  a  certain  general  analogy 
mountains.  |  among  mountains,  in  regard  to  their  height  ;  but  we  must  at  once  con- 
fess, that  we  are  still  less  acquainted  with  the  real  height  than  with  the  direction  of 
the  principal  chains  of  mountains.  Our  measurements,  whether  taken  trigonometri- 
cally,  or  from  the  comparative  height  of  the  barometer,  have  been  made  to  no  great 
extent,  except  in  Europe  and  America.  But  in  such  general  observations  upon  the 
whole  of  the  globe,  Europe  cannot  be  regarded  as  a  very  important  part,  or  as  a 
standard  of  comparison  much  to  be  depended  upon  ;  because  the  summits  of  our 
Alps,  such  as  Mount  Blanc,  Mount  Rosa,  the  Ortelos,  are  elevated  only  about  14  or 
15,000  feet,  while  those  of  the  Cordilleras,  Chimborazzo,  Antisana,  and  Pichincha, 
tower  to  the  height  of  1  9  or  20,000,  is  that  a  reason  to  conclude,  that  the  new  world 
has  in  general  loftier  mountains  than  the  old,  or  that  the  mountains  increase  in  eleva- 
tion as  they  approach  the  equator?  One  of  these  conclusions  is,  and  will  continue  to 
be  hazarded,  until  the  intrepid  Humboldt  has  measured  the  ^  Alps  of  Thibet,  more 
elevated  still,  perhaps,  than  Chimborazzo  ;  the  other  is  decidedly  false,  since  the 
Andes  of  Chili  are  reckoned  to  be  as  high  as  those  of  Peru  ;*  the  volcanos  of  Mexi- 
co are  but  very  little  inferior  to  those  of  Quito  ;  and  the  enormous  peaks  of  Spitz- 
bergen  and  Greenland,  appear  to  equal  the  Alps,  and  very  much  to  surpass  the  moun- 
tains of  Norway  and  Russia,  to  which,  according  to  the  hypothesis,  they  ought  to  be 
inferior.  It  is  proper,  therefore,  to  reserve,  until  we  enter  upon  the.  description  of 
the  several  parts  oif  the  world,  the  few  general  comparative  observations  suggested 
by  those  mountains  whose  heights  have  been  already  determined. 


BOOK  VIII. 

Continuation  of  the  Theory  of  Geography.     Of  the  Interior  Structure  of  the  Solid 
Parts  of  the  Earth.     Of  Banks  or  Shelves,  Strata,  Caverns,  and  Veins. 

LEAVING  the  surface  of  the  earth,  which  itself  is  so  imperfectly  known  to  us,  and 
descending  into  its  interior,  our  knowledge  of  which  is  still  more  confined,  we  arc 
now  about  to  consider  the  solid  crust  of  the  globe,  in  so  far  as  it  has  been  examined 
in  reference  to  its  interior  structure,  and  the  substances  of  which  it  is  composed, 
strata,  beds,  To  whatever  depth  excavations  have  been  made  in  different  countries, 

I  they  have  uniformly  shown  that  the  greater  portion  of  the  earth  consists 
of  strata  of  materials  of  different  natures,  irregularly  disposed.  When  these  strata 
are  of  a  similar  nature,  and  of  great  thickness,  they  are  called  beds  or  banks  (banes). 
If  they  preserve  a  horizontal  position,  we  call  their  subdivisions  layers  (assizes).  But, 
although  we  find,  even  upon  the  highest  mountains,  banks,  if  not  layers,  the  almost 
vertical  position  of  the  principal  masses  of  most  of  the  higher  mountains,  obliges  us 
to  give  them  the  name  of  blocks  (blocs),  although  this  name  by  no  means  points  out 
the  nature  of  these  masses,  which  some  regard,  with  much  probability,  as  enormous 
crystals,!  while  others  affect  to  consider  them  only  strata  changed  in  their  posi- 

*  Molina,  Hist.  Nat.  de  Chili. 

f  Delamctherie,  Throne  de  la  Terre,  sec.  1339,  et  seij.    Patrin,  Hist.  Nat.  cles  Mineraux,  5 
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(ion.*  Sometimes  the  blocks,  or  beds,  are  divided  by  vertical  fissures,  and  then  their 
portions  may  be  called  leaves,  or  laminae,  (feuillets  ou  lames}.  We  regret  that  these 
terms  convey  no  precise  and  fixed  meaning ;  but  we  also  acknowledge,  that,  in  con- 
templating the  objects  of  nature,  it  is  impossible  to  submit  them  to  a  more  rigorous 
classification,  f 

The  different  masses  which  we  are  about  to  describe,  are  thrown  one  upon  the 
other  in  every  possible  manner,  both  horizontally  and  at  every  angle.  Frequently  in 
moderate  elevations,  and  more  particularly  in  low  lands,  the  different  strata  preserve, 
for  hundreds  of  leagues,  a  parallel  position ;  thus  the  limestone  or  calcareous  strata 
containing  numerous  shells,  upon  which  the  city  of  Paris  is  built,  extend  across  what 
was  formerly  called  the  Isle  of  France,  as  far  as  Belgium.  J  The  gypseous  strata 
of  Montmartre,  and  of  the  heights  of  Belleville,  have  the  same  degree  of  elevation, 
though  separated  by  a  valley.  In  Champagne,  a  large  bed  of  chalk  runs  nearly  upon 
the  same  level  from  Rhetel  to  Sens.§  Even  the  most  perfectly  crystallized  rocks 
appear  sometimes  to  follow  a  horizontal  direction.  A  ridge  of  granite  seems  to  ex-r 
tend  straight  from  the  Limosin,  by  Poitou,  to  Cherbourg  in  Normandy.  ||  Afiother 
girdle  or  band  of  granite  follows  the  valley  of  the  Upper  Loire  from  Creuzot  and 
Mount  Oenis  to  Saint  Etienne  through  a  space  of  seventy  leagues.TF  Rocks  of  trapp 
similar  to  those  in  Westrogothia  are  found  again  upon  the  same  level  in  some  moun- 
tains separated  by  extensive  plains.  In  the  island  of  Rugen  in  Pomerania,  in  the 
Danish  island  of  Moen,  and  at  Stevens  in  Zealand,  the  strata  of  chalk  and  flint  cor- 
respond with  each  other,  though  an  open  sea  flows  between  their  bases.  What  con- 
fusion, nevertheless,  do  we  find  by  the  side  of  this  tranquil  regularity  of  formation! 
What  traces  of  destruction  at  once  alarm  and  delight  the  observer  of  nature ! 

In  the  plains,  and  on  moderately  high  mountains,  wejmeet  with  strata  |  strata  invert- 
that  have  been  entirely  inverted,  or  partly  shifted  from  their  first  posi-  |  ed  and  shifted- 
tion,  bent  in  every  shape,  crooked  and  curved,  and  returning  upon  themselves ;  the 
mountain  of  Saint  Gilles  near  Liege  exhibits  all  these  anomalous  appearances.** 

We  find  considerable  strata  in  Mount  Jura,  which,  having  been  overturned  or  push- 
ed forward  upon  others,  have  stopped  in  a  position  so  precarious,  that  the  application 
of  the  least  force  would  put  them  again  in  motion.f  f  The  Alps  exhibit  a  striking 
spectacle  of  disorder  and  confusion.  We  discover  pyramidal  mountains,  like  the 
needle  of  the  south,  the  layers  of  which  are  ranged  round  the  axis  of  the  I  ^andcu^"" 
pyramid  like  the  leaves  of  an  artichoke,  if  we  may  be  permitted  to  com-  |  S.°  "" 
pare  those  enormous  rocks  to  a  small  vegetable.  J{  Nant  d'Arpenaz  presents  to  our 
view  a  sort  of  hemisphere,  composed  of  regularly  curved  strata.§§  At  every  step, 
the  rules  which  appear  most  generally  followed,  are  broken  and  set  at  defiance  by 
the  greatest  possible  diversity.  If  Mount  Blanc  be  composed  of  enormous  vertical 
blocks,  Mount  Rosa,  equally  gigantic,  presents  only  horizontal  strata,  a  little  inclined. 

These  strata  are  almost  all  intersected  by  fissures  and  cavities  more  I  caviife«  and 
or  less  considerable.     Some  consist  of  interstices  left  between  two  an-  j  giobJ?s° 
cient  rocks  at  the  moment  of  their  crystallization;  the  great  majority  appear  to  owe 
their  origin  either  to  the  retiring  or  sinking  of  the  earth.     The  first  of  these  causes 
has  considerably  increased  them  in  the  calcareous  mountains  of  secondary  formation; 
they  are  less  frequent  in  gypsum.     Some  of  these  fissures  have  been  filled  with  me- 
tallic substances,  some  by  the  filtering  of  water  impregnated  with  stony  matter,  others 
by  incrustations,  by  alluvial  minerals,  by  vegetable  and  animal  earths ;  lastly,  some 

*  Saussure,  Voyage  dans  les  Alpes,  sec.  604—669.  Compare  his  opinions,  sec.  1691  and 
2300.  Deluc,  Lett.  Geolog.  a  Blumenbach,  p.  123.  (En.  Fran.) 

We  have  adopted  the  terms  of  our  author,  though  they  by  no  means  coincide  with  those 
used  by  our  own  writers  upon  geology  and  mineralogy;  but,  in  order  to  prevent  mistake,  we 
have,  in  general,  given  the  French  term  also. — Translator. 

|  Bergmann,  Geog.  Phys.  i.  197.  *  Cuvier  et  Brongiart,  Annales  dti  Museum,  vi. 

4  Linck,  Voyage  en  Portugal,  i.  48.  Dupin,  Statist,  des  Deux-Sevres,  105.  Journal  des 
Mines,  No.  viii.  p.  27 — 29. 

||  Delametherie,  Theorie  de  la  Terre,  iv.  sec.  954,  sec.  1154. 

1  Brusle",  Statist,  de  1'Aube,  p.  6.  **  Delamctberie,  1.  c.  sec.  1382,  1383,  pi.  vi.  &c. 

ft  Bertram!,  Nouv.  Princ.  de  Geologic,  p.  182. 

tt  Saussure,  Voyage,  sec.  569.  §§Ibid.  sec.  473. 
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have  remained  open,  and  form  ravines,  precipices,  abysses,  when  they  are  open  to 
the  sky ;  or  caverns  and  grottos,  when  they  have  walls  and  a  natural  roof. 

In  another  part  of  this  work,  we  shall  point  out  and  occasionally  describe  at  length 
the  most  remarkable  caverns  and  grottos  of  our  globe;  but  we  must  here  confine  our- 
selves to  general  views.  There  are  some  very  considerable  caverns ;  frequently  the 
first  excavation  is  only  the  vestibule  to  another  much  deeper  and  larger,  but  the  di- 
mensions of  caverns  have  generally  been  much  exaggerated.  The  depth  of  that  of 
Eldon  Hole,  near  Castleton  in  Derbyshire,  has  not  been  discovered,  though  sounded 
with  a  line  of  more  than  9600  feet.*  Near  Frederickshal,  in  Norway,  there  is  a  hole, 
into  which,  if  stones  be  thrown,  two  minutes  appear  to  elapse  before  they  reach  the 
bottom,  from  which  it  has  been  concluded  that  the  depth  was  upwards  of  1 1,000  feefj" 
Among  the  numerous  caverns  of  Carniola,  that  of  Adelsburg  is  said  to  afford  a  sub- 
terranean walk  of  two  leagues ;  but  this  computation  of  rather  too  enthusiastic  a  wri- 
ter requires  to  be  confirmed,  j  Many  caverns  are  remarkable  for  various  natural 
curiosities.  There  are  some  from  which,  in  summer-time,  an  ice-cold  wind  issues 
with  astonishing  force.  Mount  Eoto,  near  Turin,  in  Italy,  is  an  example  of  this.§ 
There  are  others,  the  walls  of  which  are  in  autumn  covered  with  ice,  which  melts  in 
December.  There  are  two  or  three  in  France  that  have  attracted  notice ;  among 
others  the  grotto  of  Notre  Dame  de  Balme,  near  Grenoble.  ||  The  little  communi- 
cation which  these  caverns  have  with  the  external  air,  causes  them  to  change  their 
temperature  long  after  it  becomes  changed  upon  the  surface  of  the  earth.  The  most 
interesting  caverns,  and  the  most  curious  for  their  natural  productions,  are  certainly 
those  from  whose  roofs  water,  impregnated  with  calcareous  matter,  has  dropped,  and 
which,  either  becoming  hardened  by  degrees,  remains  suspended  from  the  vaults  of 
stalactite*.  |  the  caverns,  in  the  shape  of  long  crystals,  or  falling  to  the  ground,  as- 
sume a  thousand  fantastic  forms,  often  representing  various  vegetables  and  animals. 
It  is  to  this  circumstance  that  the  grotto  of  Antiparos  owes  its  celebrity.  The  na- 
Bonc*.  I  turalist  prefers  those  caverns  which  contain  petrified  bones.  These  are 

the  visible  remains  of  some  vast  burial  places,  where  the  revolutions  of  the  globe 
have  deposited  whole  generations  of  living  beings.  We  are  also  acquainted  with 
some  caverns,  whither  certain  species  of  marine  animals  have  retired,  when  they  felt 
themselves  about  to  expire. 

weiu  in  cav  I  There  are  caverns  which  contain  deep  pits  of  water,  or  wells,  some- 
ernf*  j  times  so  extensive  as  to  acquire  the  name  of  subterraneous  lakes. 

There  are  others  from  which  rivers  derive  their  source :  while  some  are  knowa  to 
receive  very  considerable  streams,  which  lose  themselves  in  the  interior.  Such 
are  the  innumerable  cavities  of  the  Julian  Alps,  in  Carniola  and  Croatia.  It  is  to 
similar  reservoirs  that  we  must  attribute  the  periodical  disappearance  of  the  lake  of 
Cirknitz.lT  There  are  some  caverns  in  Norway,  where,  as  you  walk  upon  an  arched 
calcareous  floor,  you  hear  the  roar  of  invisible  torrents  under  your  feet.  Many  cav- 
erns in  Russia  and  in  Siberia,  have  been  evidently  formed  by  means  of  water,  and  ever* 
masses  of  ice.** 

volcanic  ear.  I  Volcanic  caverns  form  a  distinct  class.  That  of  Surtur  in  Iceland, 
em*.  |  which  is  5034  feet  long,  has  three  of  its  sides,  or  walls,  covered  with  a 

greenish  black  varnish,  formed  by  a  volcanic  vitrification.  Long  pieces  of  lava  are 
suspended  from  the  roof,  which  is  so  chinky  in  many  places,  as  to  admit  the  rays  of 
the  sun.|f  The-  most  magnificent  of  all  the  known  caverns,  is  doubtless  that  called 
"  Fingal's  Cave,"  in  the  isle  of  StafTa,  on  the  western  coast  of  Scotland.  Thou- 
sands of  majestic  columns  of  basalt  support  a  lofty  roof,  under  which  the  sea  rolls 
its  waves,  while  the  vastness  of  the  entrance  allows  the  light  of  day  to  penetrate  the 

*  Lloyd,  Phil.  Trans.  1771,  vol.  Ixi.  part  i.  No.  31. 
j-  Pontoppklan's  Natural  History  of  Norway,  i.  101. 
t  Valvasor,  Gloire  de  la  Car-mole,  1699. 

§  Kircher,  Mund.  Subterran.  lib.  iv.  239.    (Compare  the  Grotto  of  Moiiers  in  Bernoulli** 
Description  of  Neuchutel,  p.  32.) 

B  Mem.  de  1'Acad.  des  Sciences,  1755,  p.  149,  &c. 

^  Ilacquet,  Voyages  dans  Ics  Alpes  Juliennes. 

**  Pallas,  Voyages,  i.41,  5G,  166.  (en  All.)  Lepechin,  Gmelin,  Stc. 

ff  Olafsen,  Voyage  to  Iceland,  i.  127.  in  German. 
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various  recesses  of  the  cave.*  The  origin  of  these  caverns  with  basaltic  columns, 
is  as  uncertain  as  that  of  basalt  itself,  which  has  occasioned  so  many  discussions 
among  geologists. 

The  causes  which  have  produced  those  cavities  have  unquestionably  had  a  sphere 
of  activity  to  which  our  observations  are  far  from  being  commensurate.  Many  phe- 
nomena, particularly  earthquakes,  seem  to  indicate  the  existence  of  much  more  con- 
siderable cavities  than  those  which  are  known  to  us.  But  the  wisest  course  we  can 
pursue,  is  to  acknowledge  our  perfect  unacquaintance  with  their  nature.  We  no 
longer  live  in  an  age  when  Athanasius  Kircher  dared  to  describe  the  subterraneous 
world,  as  if  he  had  travelled  through  it  in  every  direction.  The  unknown  is  now 
banished  from  the  land  of  science,  and  is  become  the  exclusive  patrimony  of  romance- 
makers. 

The  small  fissures  which  pass  through  the  masses  of  rocks,  and  which  we  call  by 
the  general  name  of  veins,  although  they  present  to  the  imagination  a  less  striking 
appearance  than  that  of  caverns,  yet  to  the  eye  of  reason  and  of  science,  exhibit  a 
still  more  complicated  enigma.  The  essential  character  of  a  vein,  is  that  of  cutting 
or  passing  through  a  mass  of  rock,  in  a  direction  more  or  less  different  from  that  of 
the  strata  or  layers,  of  which  the  rock  or  mountain  is  formed,  and  being  filled  with  a 
mineral  substance  different  from  that  of  which  the  rock  itself  is  composed.!  We  some- 
times find  veins  of  twenty  or  thirty  feet  in  thickness,  while  others  are  less  than  an 
inch.  Some  continue  for  the  space  of  several  leagues,  others  divide  and  disperse 
themselves  in  smaller  veins.  There  are  cases  in  which  the  veins,  after  having  passed 
through  many  strata,  suddenly  break  off  at  the  commencement  of  a  stratum  of  a  par- 
ticular sort,  and  re-appear  on  the  opposite  side,  exactly  in  the  same  direction,  and 
of  the  same  thickness  that  they  had  at  first.  J  The  general  line  of  veins 
is  rectilinear,  but  without  any  preference  as  to  direction.  In  the  middle 
class  of  mountains,  they  follow  the  direction  of  the  valleys.  The  matter  with  which 
the  vein  is  filled,  frequently  contains  metallic  ores,  and  is  then  called  Gangue,  or 
that  part  to  which  the  metal  adheres.  There  is  scarcely  any  mineral  that  is  not 
found  in  some  vein  or  other,  more  or  less  abundantly.  Some  also  contain  petrifac- 
tions, which  seems  to  prove,  that  these  fissures  were  originally  empty,  and  |  Formation, 
had  been  filled  from  above,  by  means  of  a  fluid  loaded  with  various  substances,  which 
it  deposited  in  them.  This  is  the  opinion  of  the  celebrated  Werner,  and  what  is  most 
generally  admitted;  it  is  however  disputed  by  those,  who  consider  minerals  as  pro- 
duced by  means  of  subterranean  exhalations, §  or  from  some  fermentation  in  the 
masses  of  rock,  capable  of  transmuting  the  nature  of  its  substance, ||  or  lastly,  from 
the  general  crystallization  of  the  globe. IT  Some  philosophers  have  regarded  metal- 
lic veins  as  branches  of  a  grand  metallic  trunk,  concealed  in  the  interior  of  the  globe, 
and  to  which  they  have  attributed  a  sort  of  vegetation,  or  organical  motion.**  The 
theory  of  veins,  however,  according  to  every  supposition,  is  very  difficult  to  com- 
prehend. We  will  now  return  to  the  consideration  of  mountains  in  general. 

The  thickness  of  the  various  strata,  differs  as  much  as  their  inclina-  I  Thickneis  of 
tion  or  position,  and  as  their  fissures.  The  bank  or  bed  of  trapp  in  |  ltrata- 
Westrogothia,  is  in  many  places  a  hundred  feet  thick,  and  in  the  Alps  there  are  some 
masses  still  thicker:  but  it  is  not  agreed  whether  these  masses  are  to  be  considered 
as  regular  strata.  Many  of  the  middle  class  of  mountains  contain  beds  of  mineral 
or  rock  salt,  of  alum,  and  of  coal,  thirty  or  forty  feet  thick.  But  there  are  also  some 
strata  of  coal  near  Liege,  which  are  not  more  than  an  inch  in  thickness.  White  and 
black  marbles  are  found  in  thicker  strata  than  those  which  are  variegated ;  and  in 
general  those  substances  which  are  least  mixed  or  compound,  are  found  in  the 

*  Faujas  de  Saint  Fond,  Essai  de  Geologic,  ii.  planche. 

t  Werner's  Theory  of  Veins,  in  German,  translated  into  French  by  Daubisson,  §  2.  Oppel, 
Geometric  Souterraine.  Ibid.  §  15.  §  19. 

*  Ferber,  Oryctography  of  Derbyshire,  19,  20.    Werner,  §  73. 
§  Henckel,  Pyritology,  ch.  13. 

I)  Trebra,  Observations  sur  1'Interior  des  Montagnes,  (en  All.) 

1  Delametherie,  The'orie  de  la  Terre,  §  1353. 

•*  Lehmann,  Traite  des  Matrices  des  Metaux,  Berlin,  1753. 
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greatest  masses.*  In  Europe,  continued  strata  or  beds,  of  the  thickness  of  three 
thousand  feet,  arc  extremely  rare,  but  in  Mexico  or  Peru,  there  are  masses  of  por- 
phyry, which  are  from  9000  to  12000  feet  thick.f  This  massive  structure,  seems 
to  be  the  peculiar  character  of  regions,  which  form  what  we  call  the  great  chain  of 
the  globe.J 

orfer  of  supra-  I  It  remains  for  us  only  to  consider  the  various  strata  of  the  earth,  in 
portion.  I  regard  to  the  order  of  their  supra-position,  but  although  this  is  intimately 
connected  with  the  subject  at  present  before  us,  the  structure  of  mountains,  it  is  very 
difficult,  if  not  impossible,  to  treat  the  matter  so  as  to  be  distinctly  understood,  with- 
out anticipating  the  observations  to  be  made,  when  we  come  to  examine  the  origin 
and  nature  of  the  substances,  of  which  the  strata  are  composed. 
Prin""J  and  |  We  call  those  beds  or  strata  primary,  which  are  found  at  the  greatest 
strata.  r>  I  depths  to  which  man  has  been  able  to  penetrate.  These  masses  do  not 
in  general  contain  any  traces  of  animals  or  vegetables ;  and  in  this  point  of  view  they 
may  be  called  primitive,  or  primordial.  The  next  order,  or  that  of  secondary  strata, 
comprehends  all  those  masses  which  form  mountains,  and  which  are  placed  in  regu- 
lar strata  or  layers,  containing  the  remains  of  animals  and  vegetables,  and  lying  or 
resting  upon  the  primary  strata.  The  third  order  consists  of  such  beds  as  contain 
fragments  of  secondary  strata,  mixed  more  or  less  frequently  with  the  materials  of  the 
primitive  class.  They  lie  above  the  secondary  strata,§  and  are  heaped  together  in 
a  more  confused  manner. 

We  will  now  consider  more  particularly  the  composition  of  the  primitive  strata. 
Mountains  of  I  The  roughest,  the  most  elevated,  and  most  extensive  mountains  of 
the  first  order.  |  our  globe,  contain  masses  of  granite  which  cannot  correctly  be  called 
strata,  and  which  very  frequently  terminate  in  vast  cupolas.  Next  to  these  enor- 
mous crystals,  we  see  very  large  and  almost  vertical  banks  or  ridges  of  granite,  as 
it  were  in  layers  or  leaves,  and  of  pure  schist,  that  is,  without  any  mixture  of  vege- 
table or  animal  remains.  It  is  the  extremities  of  those  broken  masses  of  laminated 
granite,  which  form  the  most  acute  and  angular  peaks.  The  schist  is  frequently 
intersected  by  numerous  metallic  veins.  Large  beds  of  pure  calcareous  matter  are 
found  in  general  to  run  more  horizontal,  and  they  give  rise  to  those  long  ridges  of 
mountains,  which  are  quite  free  from  metals.  Masses  of  porphyry,  syenite,  and 
other  homogeneous  rocks,  are  generally  placed  upon  one  or  other  of  the  preceding 
strata.  In  America,  enormous  beds  of  porphyry  repose  upon  granite,  and  form  the 
summits  of  the  Cordilleras. 

jLeciprorai  or-  I  The  order  which  all  the  primitive  rocks  observe  among  themselves, 
nSive  strata?'  |  is  not  yet  terminated  by  observation.  Granite  is  almost  universally  con- 
sidered as  forming  a  sort  of  vault  surrounding  the  globe,  and  supporting  all  those 
masses,  which  seem  to  have  been  heaped  upon  it  by  the  double  action  of  a  general 
crystallization,  and  a  violent  jumbling.  We  have  never  yet  found  granite  lying  upon 
porphyry,  upon  schist,  or  upon  any  other  rock  whatever ;  but  the  relative  order  of  all 
the  other  rocks  seems  to  vary  much.  The  only  principle  that  appears  to  be  deter- 
mined is,  that  the  primitive  or  primordial  rocks  are  never  placed  in  great  masses 
upon  the  others,  while  the  others  are  constantly  found  accumulated  upon  them. 

At  the  base  of  these  mountains  of  the  first  order,  and  sometimes  also  at  a  consi- 
Tnmsition  I  dcrable  elevation  on  their  sides,  we  commonly  find  calcareous  rocks  of 
rocks.  I  transition,  that  is,  rocks,  which  in  part  seem  purely  calcareous  and  partly 

mixed  with  animal  remains.  These  rocks  mark  the  transition  of  masses  which  do 
not  exhibit  any  regular  continued  strata,  into  those  rocks  which  geologists  call  stra- 
tified, the  structure  of  which  consists  of  a  series  of  strata  or  layers.  There  are  also 
some  other  rocks  which  indicate  this  transition;  these  are  the  recompounded  frag- 
ments of  the  pure  or  primitive  rocks,  united  anew  by  a  species  of  cement,  several 
•varieties  of  which  have  been  facetiously  called  pudding-stone,  and  amygdalo'idal  or 
filmond  rocks,  from  the  appearances  which  they  present. 

*  Bergmann,  Ge"og.  Phys.  §  45. 

t  Humboldt,  Tableaux  des  Regions  Equator£ales,  128.  t  See  Book  vii. 

§  Werner,  Classification  des  Roches,  Dresde,  1787.  (en  All.)  Voight,  Min£ralogie  Pratique* 
1792,  (en  All.)  See  also  the  works  of  Sausstire,  Dolomieu,  Humboldt,  Deluc,  &c.  &c. 
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The  secondary  rocks,  formed  commonly  in  regular  strata,  give  a  pe- 
euliar  and  characteristic  appearance  to  the  mountains  which  are  com-  j  class,  or  order. 
posed  of  them.  Their  outlines  are  less  broken  than  those  of  the  primary  moun- 
tains, their  summits  less  lofty  ;  but  vegetation  displays  its  richness  upon  their  gently 
inclined  sides  of  chalk  and  clay,  covered  very  frequently  with  a  layer  of  marl,  and 
filled  with  the  remains  of  animals  and  vegetables,  different  from  those  now  existing 
in  a  living  state.  The  argillaceous  schist  bears  the  marks  of  an  entire  vegetation 
anterior  to  the  present  constitution  of  the  globe.  In  the  marly-bituminous  schist, 
we  meet  with  petrified  fish  and  many  impressions  of  aquatic  animals  ;  and  the  calca- 
reous rocks  contain  the  bones  of  quadrupeds.  These  three  strata,  and  others  which 
are  analogous  to  them,  frequently  succeed  each  other  in  such  a  manner,  that  the  re- 
mains of  the  vegetables  are  placed  below,  and  those  of  the  quadrupeds  nearer  the 
surface. 

There  are  some  rocks  which  follow  no  regular  succession,  such  as  the  siliceous 
sand-stone,  (les  gres,*)  which  contains  few  organic  remains,  but  which,  from  the 
diversified  arrangement  of  its  strata,  seem  sometimes  to  approximate  to  the  primi- 
tive rocks,  and  sometimes  to  those  of  the  most  recent  formation.  Gypsum,  (sul- 
phate of  lime,)  or  plaster  of  Paris,  is  also  a  substance,  which  is  met  with  sometimes 
in  one  order  of  succession,  and  sometimes  in  another.  Vast  masses  of  it  are  found 
among  the  primitive  rocks,  f  What  chiefly  characterizes  stratified  mountains,  is 
rock  or  mineral  salt,  saline  springs,  the  mineral  waters,  layers  of  coppery  schist, 
alumine,  calamine,  bituminous  earths,  with  petroleum,  or  rock  oil,  and  naptha  ;  and 
lastly,  also  coal  and  tar;  all  these  substances  are  accumulated  in  layers  or  beds,  the 
succession  of  which  constantly  varies,  but  which  all  belong  exclusively  to  stratified 
mountains.  On  the  other  hand,  these  mountains  contain  no  metallic  veins. 

In  the  same  manner  as  the  regularly  stratified  masses  are  supported  by  crystal- 
lized primitive  rocks  and  are  placed  upon  them,  we  also  see  at  the  bases  of  those 
which  are  composed  of  strata,  mountains  covered  with  earth  of  a  third  order,  which 
in  fact  is  also  arranged  in  layers,  but  without  that  uniform  composition,  or  that  regu- 
lar cohesion,  which  make  each  layer  of  the  stratified  rocks  a  whole  of  itself.  These 
strata  or  beds,  which  we  call  tertiary,  are  also  found  in  the  midst  of  a  I  Tertiary 
confused  mass  of  small  portions  of  substances,  which  seem  to  have  been  J  rocks* 
accumulated  by  some  fluid,  that  has  transported,  or  at  least  rolled  and  mixed  them 
together.  These  form  the  bottoms  of  valleys,  and  are  almost  always  placed  upon 
the  stratified  rocks.  Tufa,  which  is  formed  by  the  recomposition  of  the  particles  of 
a  primitive  rock,  conglomerates,  or  breccias,  of  the  third  order,  which  are  heteroge- 
neous compounds  of  the  fragments  of  rocks  united  by  a  cement  of  tufa,  clay,  sand, 
er  gravel,  are  all  the  principal  strata  of  this  kind. 

The  remains  of  large  quadrupeds  and  other  analogous  animals  now  unknown  in  a 
living  state,  are  found  in  these  beds  ;  there  also  are  seen  those  vast  quantities  of  peat 
er  turf,  (tourbe,)  which  are  the  remains  of  a  recent  vegetation  mixed  with  bituminous 
earth.  But  neither  minerals  nor  metals,  either  in  strata  or  veins,  are  met  with,  ex- 
cept in  small  detached  and  separate  particles. 

In  these  alluvial  or  transported  soils,  as  they  are  too  vaguely  called,  |  Alluvial  soil* 
it  is  natural  that  the  layers  of  lighter  matter  should  occupy  the  surface,  while  the 
heavier  substances  should  accumulate  in  the  interior.  But  the  former  are  often  seen 
at  very  considerable  depths,  so  that  there  are  in  alluvions,  as  in  stratifications,  many 
orders  of  succession.  Thus,  from  the  summits  of  Mount  Blanc  to  the  marshes  of 
Holland,  and  the  heaths  of  Lunebourg,  the  interior  structure  of  the  earth  constantly 
preserves  this  complicated  and  enigmatical  character,  which  not  only  perplexes  our 
reason,  but  seems  to  baffle  our  imagination. 

Besides  these  distinct  beds,  or  strata,  the  earth  presents  to  us  a  great  number  «f 
eonfused  masses. 

All  the  banks  of  rivers  and  lakes,  and  the  shores  of  the  sea,  are  co-  |  Pebbles. 
vered  with  pebbles,  rounded  by  the  waves  which  have  rolled  them  against  each 

*  "  Gres"  is  translated  rilex  or  JHnt,  and  also  free-stone  or  sand-stone  t  the  latter  is  the  most 
correct.—  T.  f  Dolomieu,  Journal  de  physique,  1794,  p.  19S. 
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other*,  and  which  frequently  seem  to  have  brought  them  from  a  distance.  There  ar« 
also  similar  masses  of  pebbles  found  at  very  great  elevations,  to  which  the  present 
sea  appears  never  to  have  been  able  to  reach.  We  find  them  in  the  Alps  at  Valor- 
sina,  more  than  six  thousand  feet  above  the  level  of  the  sea;  and  on  the  mountain 
of  "  Bon-Homme,"  which  is  more  than  a  thousand  feet  higher.*  There  are  some 
places  little  elevated  above  the  level  of  the  sea,  which,  like  the  famous  plain  of  Crau 
in  Provence,  are  entirely  paved  with  pebbles ;  while  in  Norway,  near  Quedlia,  some 
mountains  of  a  considerable  magnitude  seem  to  be  completely  formed  of  them,  and 
in  such  a  manner,  that  the  largest  pebbles  occupy  the  summit,  and  their  thickness 
and  size  diminish  as  you  approach  the  base.f  We  may  include  in  the  number  of 
these  confused  and  irregular  heaps,  most  of  the  depositions  of  matter  brought  by 
the  rivers  or  sea,  and  left  on  the  banks,  and  perhaps  even  those  immense  beds  of 
sand  which  cover  the  centre  of  Asia  and  Africa :  And,  in  general,  it  may  be  said, 
that  the  third  order  of  beds  or  layers,  very  nearly  approximate  to  these  confused  ac- 
cumulations. It  is  this  circumstance  which  renders  so  uncertain  the  distinction 
which  it  is  nevertheless  necessary  to  establish,  between  alluvial  masses  created  be- 
fore the  commencement  of  history,  and  those  which  we  still  see  forming  under  our 
own  eyes. 

There  are,  notwithstanding,  some  substances,  the  distinct  character  of  which  leaves 
much  less  room  for  hypothesis.  Such  are  lavas,  the  well  known  pro- 
ductions of  volcanos,  which  are  found  spread  above  all  other  strata 
around  the  craters,  which  have  ejected  them,  like  so  many  streams  around  one  com- 
mon source.  The  black-looking  torrents  of  these  substances,  which  have  been 
liquefied  by  the  volcanos  now  existing,  exhibit  sometimes  shapeless  masses,  either 
compact  or  porous ;  sometimes  they  assume  the  appearance  of  crystallization,  or  a 
separation  into  laminae,  or  into  roundish  blocks ;  they  are  often  only  one  mass  of 
scoria,  or  ashes,  united  by  a  sort  of  cement,  and  form  what  may  be  called  volcanic 
tufa.J  The  strata  or  layers,  which  we  observe  in  lava,  and  which  are  commonly 
separated  by  thin  intervening  layers  of  vegetable  mould,  indicate  the  number  of  vol- 
canic eruptions  which  have  successively  produced  these  different  strata.  None  of 
these  appearances  are  common  to  those  celebrated  substances  known  under  the 
Basalt.  I  name  of  basalt,  and  which  many  naturalists  call:  primitive  lava.  This 

substance,  always  formed  or  divided  into  prisms,  is  seen  in  the  form  of  columns, 
sometimes  elevated  perpendicularly,  as  in  the  cave  of  Fingal  and  the  Giant's  Cause- 
way; sometimes  inclined  towards  the  horizon  at  different  angles,  as  in  the  Vivarais; 
sometimes  lying  horizontally,  ranged  like  logs  of  wood,  and  enclosed  in  fissures,  as 
in  the  Feroe  islands,  §  or  free  and  unconnected  like  the  basaltic  circle  in  the  island 
of  Mull.  !|  But  basalt  is  never  placed  in  large  masses  upon  strata  of  the  third  order. 

The  fragments  of  granite  and  other  pure  rocks,  thrown  here  and  there  upon  stra- 
tified rocks,  and  even  upon  alluvial  lands,  exhibit  a  phenomenon  as  indisputable  as 
Blocks  of  pure  I  ^  *s  astonishing.  All  the  chains  of  Mount  Jura,  all  the  mountains  which 
granite.  |  skirt  the  Alps,  the  hills,  and  even  the  plains  of  Germany  and  Italy,  have 
blocks  of  granite  scattered  over  them,  frequently  of  large  dimensions,  and  always  of 
as  pure  a  composition,  and  as  beautifully  crystallized  as  the  granite  of  the  highest 
Alps.TT  The  same  phenomenon  is  also  repeated  in  the  plains  of  Russia,  Poland, 
Prussia,  Denmark  and  Sweden.  From  Holstein  to  eastern  Prussia,  upon  the  allu- 
vial lands,  of  sand  and  clay,  an  immense  number  of  blocks  of  granite  are  found. 
Near  the  island  of  Usedom,  many  detached  masses  of  granite  rise  up  from  the  bot- 
tom of  the  Baltic.**  We  see  the  same  thing  in  Scania  and  in  Jutland,  which  are  so 
full  of  these  fragments,  that  they  use  them  for  inclosures,  for  houses  and  churches. 
These  blocks  are  rounded  by  the  action  of  the  heavy  rains.  In  Lymfiord,  a  gulf  of 
Jutland,  and  at  some  points  on  the  western  coast  of  that  peninsula,  sharp  peaks  of 

*  Saussure,  Voyage,  §  690.  f  Bergmann,  Geog.  Phys.  i.  207. 

$  Faujas  Saint-Fond,  Essais  de  Ge*o.  ii.  413,  et  seq. 

§  Memoirs  of  the  Society  of  Natural  History  of  Copenhagen.  See  the  description  of  the  Fc- 
i-oe  Islands.  ||  Faujas,  Geol.  ii.. 

•f  Delametherie,  Theorie  de  la  Terre,  §  1188,  sqq.  Ferber,  Dolomieu,  &c. 
**  Wrede,  dans  Zach.  Correspond,  v.  456.  . 
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granite  shoot  up  from  the  bottom  of  the  sea.  But  what  is  most  remarkable,  is  to 
see  enormous  masses  of  granite  placed  upon  the  summits  of  the  calcareous  moun- 
tains of  Rettwick,  of  Roedaberg  and  of  Osmund,  which  are  near  six  thousand  feet 
above  the  level  of  the  sea,  and  which  consequently  are  among  the  highest  mountains 
in  the  north  of  Europe.* 

If  this  phenomenon  has  not  been  noticed  in  all  the  regions  of  the  globe,  we  must 
perhaps  attribute  it  to  the  few  observations  which  travellers  have  made  upon  this 
subject. 

The  structure  of  the  globe,  of  which  we  have  been  endeavouring  to  |  Conclusion, 
trace  the  grand  features,  presents  in  all  its  parts  the  appearance  of  a  vast  ruin;  the 
confusion  and  overthrow  of  most  of  its  strata,  the  irregular  succession  of  those  which 
seem  to  remain  in  their  original  situations,  the  wonderful  variety  which  the  direction 
of  the  veins  and  the  forms  of  the  caverns  display,  the  immense  heaps  of  confused 
and  broken  substances,  the  transportation  of  enormous  blocks  to  a  great  distance 
from  the  mountains  of  which  they  appear  to  have  formed  a  part,  every  thing,  in  short, 
makes  us  feel,  that  the  history  of  our  globe  reaches  back  to  periods  far  anterior  to 
the  existence  of  the  human  race,  and  that  the  researches  which  are  necessary  to 
bring  us  acquainted  even  with  the  present  state  of  its  surface,  (and  scarcely  beyond 
the  surface  can  we  penetrate,)  would  require  a  length  of  time,  and  an  amount  of  ex- 
pense hardly  to  be  calculated,  before  our  observations  could  be  so  matured  and  veri- 
fied as  to  form  the  foundations  of  a  complete  scientific  whole. 


BOOK  IX. 

Continuation  of  the  Theory  of  Geography.     Of  simple  Substances  which  compose  the 
solid  part  of  the  Globe.     First  Section:  Saline ,  earthy,  and  inflammable  substances. 

IT  belongs  to  chemistry  to  examine  in  what  manner  the  gases,  the  acids,  and  the 
elementary  earths,  have  acted  in  the  formation  of  the  non-organic  substances  which 
form  the  solid  crust  or  surface  of  our  globe,  and  of  which  we  are  now  going  to  con- 
sider the  external  and  internal  forms.  Mineralogy  describes,  defines,  and  classifies 
these  substances;  geology  treats  of  their  origin;  but  physical  geography,  the  object 
of  which  is  to  investigate  the  structure,  composition,  and  physical  relations  of  the 
globe,  cannot  be  accused  of  going  beyond  its  limits,  in  tracing  out  a  general  view  of 
the  various  substances  of  which  the  solid  parts  of  the  earth  are  formed. 

These  substances  are  either  simple,  that  is,  formed  of  the  same  chemi- 
cal elements,  and  having  for  their  nucleus  the  same  integrant  molecule ; 
or  aggregate,  that  is,  composed  of  two  or  more  simple  substances.  The 
first  of  these  substances  are  minerals,  the  objects  of  the  sciences  of  mineralogy  and 
crystallography ;  the  second  are  the  rocks  and  earths,  which  belong  to  the  province 
of  geognosy. 

We  distinguish  four  classes  in  the  mineral  kingdom :  the  first  compre- 
hends saline  or  acidiferous  substances,  which  are  composed  of  an  acid 
united  to  an  earth  or  an  alkali,  and  sometimes  to  both.  The  second  contains  the 
earthy  substance,  into  the  composition  of  which  earths  alone  enter,  or  sometimes 
an  earth  united  to  an  alkali;  in  the  third  class  are  placed  all  inflammable  substances 
which  are  not  metallic ;  substances  hitherto  imperfectly  analyzed,  but  which  may 
be  distinguished  by  the  property  which  they  possess,  of  burning,  or  of  evaporating, 
when  decomposed.  The  fourth  class  embraces  the  metallic  substances  known  by 
their  brilliancy,  by  their  great  specific  gravity,  and,  in  part,  by  their  ductility  and 
malleability.  | 

*  Bergtnann,  G£og.  Phy.  i.  265. 

f  Haiiy,  Trait6  de  Mineralogie.  Brongniart,  Traite  Elem.  de  Mineralogie,  Delametherie,  &c. 
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We  shall  now  consider  the  mineral  kingdom,  in  so  far  as  it  regards  physical  geo- 
graphy, that  is,  by  examining  the  genera  most  abundant  in  nature,  and  the  species 
most  remarkable  for  their  physical  qualities.  While  we  take  the  Terminology  of  M. 
Haiiy  for  the  basis,  we  shall  compare  it  with  that  of  other  mineralogists, 
carbonate  of  The  carbonate  of  lime,  that  is,  lime  combined  with  carbonic  acid,  is 
also  called  aerated  lime,  or  calcareous  spar.  It  is  the  most  abundant 
of  any  known  mineral  substance  on  the  earth.  It  belongs  to  every  geological  epoch, 
and  to  every  soil.  Among  the  ancient  and  primordial  masses,  it  not  only  forms  one 
of  the  constituent  principles  of  rocks,  but  it  also  is  seen  in  its  pure  state  in  immense 
beds  or  banks,  the  peculiar  character  of  which  is  a  laminated  or  scaly  texture,  which 
indicates  a  confused  crystallization.  It  abounds  still  more  in  the  secondary  or  stra- 
tified mountains  and  masses  of  earth,  of  which  it  forms  more  than  the  half.  It  is 
found  also  in  the  third  order,  combined  with  clay,  and  thus  constitutes  the  various 
Talc.  |  marls.  It  forms  also  vast  beds  in  the  state  of  chalk,  frequently  accom- 

panied by  large  masses  of  calcareous  shells  compressed  together,  and  broken,  and 
which  had  once  been  inhabitated  by  marine  animals.  We  are  therefore  led  to  con- 
sider chalk  as  a  very  ancient  chemical  decomposition  of  the  altered  and  obliterated 
remains  of  shell-fish.*  It  is  well  known  that  the  madrepores  and  other  polypi  of  the 
equatorial  seas,  form  chalk  continually  in  great  quantities.  The  port  of  Bantam  was 
shut  up  in  less  than  a  century  by  rocks  of  coral  formed  by  polypi,  f  Limestone  is 
discovered  mixed  with  flints  and  coloured  marbles  (breche)  in  alluvial  soils,  and  also 
in  volcanic  soils,  where  it  has  been  detected  by  the  explosions  that  have  taken  place. 
There  are,  however,  countries  where  chalk  is  not  found;  where,  at  least,  it  has 
hitherto  been  but  very  rarely  seen ;  as,  for  instance,  in  the  neighbourhood  of  the 
Cape  of  Good  Hope,J  and  in  the  granite  and  volcanic  peninsula  of  Kamtschatka.§ 

The  carbonate  of  lime  confusedly  crystallized,  forms  the  building  materials  in 
Marble.  |  France.  When  it  posseses  a  finer  grain,  it  forms  a  sort  of  marble  of  no 
great  value.  According  as  it  becomes  harder,  and,  if  we  may  so  express  it,  more 
refined,  it  takes  a  much  finer  polish,  and  is  better  fitted  for  the  chisel  of  the  sculptor. 
It  is  then  properly  called  marble.  White  statuary  marble  from  Carrara  in  Italy,  is 
esteemed  the  purest  of  any.  The  coloured  marbles  are  formed  of  calcareous  matter, 
mixed  more  or  less  with  extraneous  substances.  Pliny  is  right  when  he  says,  "Every 
country  possesses  its  peculiar  species  of  marble."  Marbles,  however,  more  regu- 
larly crystallized,  of.  a  larger  grain,  and  more  mixed  with  particles  of  pyrites,  become 
more  rare  as  you  leave  the  middle  of  the  temperate  zone,  and  approach  the  pole. 
Calcareous  Crystals  of  carbonated  lime,  under  the  name  of  calcareous  spar,  are 

"*"•  I  found  in  almost  every  subterraneous  cavity,  and  in  all  veins.  They  serve 

to  ornament  every  cabinet  of  mineralogy.  Filtering  through  the  vaulted  roofs  of  sub- 
terranean grottos,  this  substance  forms  those  concretions  known  by  the  name  of 
stalactite*.  |  calcareous  stalactites ;  the  various  positions  and  forms  of  which  present 
all  kinds  of  agreeable  and  fantastic  appearances  to  the  imagination .  of  the  specta- 
tor. The  eagle-stone,  (gtode)  is  a  concretion,  the  interior  of  which  is  hollow,  some- 
times filled  up  with  crystals,  sometimes  bristled  with  multitudes  of  needles.  The 
more  abundant  and  uniform  calcareous  concretion  produces  those  masses  known 
calcareous  aia-  I  under  the  name  of  calcareous  alabaster,  which  differs  from  marble  in 
I  being  less  pure,  more  variegated  in  its  colours,  and  somewhat  more 
transparent. 

incrustations.  |  The  incrustations  which  are  formed  by  water,  loaded  with  carbonate 
of  lime,  have  led  to  the  supposition  that  there  are  some  petrifying  springs.  These 
incrustations  preserve  exactly  the  figure  of  the  vegetables  that  have  been  covered 
with  them,  the  substance  of  which  has  been  destroyed.  It  is  in  the  same  manner 
that  the  tufas  are  formed,  or  calcareous  sediments  in  canals,  and  the  beds  of  rivers 
and  lakes,  the  waters  of  which  are  charged  with  this  substance. 

*  Steffen's  Memoir  upon  the  Natural  History  of  the  Interior  of  the  Globe,  p.  26.     (In  Ger- 
man.) 

f  Blamenbach,  Histoire  Naturelle,  p.  450.    Comp.  Forster,  Pe>on,  &c. 

*  Thunberg's  Travels,  i.  216.    (In  German.)    Sparman's  Travel's,  142—618.    (In  German^ 
§  Georgi,  Description  Physique  de  la  Russia,  1. 
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I 
Other  species  of  lime  are  of  less  importance.  Some  varieties  of  phos- 
phated  and  of  fluated  lime  exhibit  coloured  crystals,  which  very  much     Hme. 
resemble  the  more  precious  stones,  such  as  chrysolites,  emeralds,  rubies,  and  others. 
Fluated  lime  is  often  found  in  the  matter  of  metallic  veins,  mixed  with  the  ore. 

Sulphated  lime,  or  lime  combined  with  sulphuric  acid,  is  commonly 
called  gypsum,  or  plaster-stone,  when  mixed  with  carbonated  lime. 
When  crystallized,  it  is  called  selenite.  This  stone  is  divisible  into  brilliant  and 
transparent  lamina?,  and  was  used  by  the  ancients  instead  of  glass  for  windows.  It 
very  much  resembles  the  foliated  mica,  or  talc  of  Muscovy,  yet  is  totally  different 
in  regard  to  the  nature  of  its  component  parts.  The  compact  sulphated  lime,  fine  and 
close-grained,  and  of  a  beautiful  white  colour,  is  the  substance  which,  under  the  name 
of  gypseous  alabaster,  or  alabastrite,  (pseudo  alabaster,)  has  so  often 
afforded  the  poets  a  term  of  comparison  to  express  the  whiteness  of  the 
neck  or  arms:  "  A  skin  as  alabaster  pure."  Sulphated  lime  is  often  found  under  the 
form  of  hills  or  little  mountains,  and  sometimes  in  beds  or  strata,  in  countries  of  the 
second  and  third  formation.  It  is  doubtful  whether  there  be  any  of  the  first  forma- 
tion, or  whether  the  heaps  which  are  known  to  be  among  the  primitive  mountains, 
have  not  been  produced  by  causes  of  a  later  origin.*  The  school  of  Werner  supports 
the  first  opinion.  The  north  of  Europe  and  of  Asia  furnishes  very  little  sulphate 
of  lime.t 

Barytes  and  strontites  -are  but  of  little  importance  in  a  physico-geo- 
graphical  point  of  view,  although  the  sulphated  variety  of  the  latter  affords 
those  magnificent  crystals  which  are  found  in  the  cavities  of  the  mines  of  sulphur  in 
the  valleys  of  Noto  and  of  Mazzara  in  Sicily.  To  what  extent  magnesia  [  Magnesia. 
is  concerned  in  the  formation  of  certain  rocks,  is  not  yet  sufficiently  determined.  J 
The  sulphate  of  magnesia,  known  under  the  names  of  sel  amer  and  Epsom  salt,  is 
found  in  many  mineral  waters,  particularly  all  those  in  the  neighbourhood  of  Mont- 
pelier.  It  is  also  found  in  a  state  of  efflorescence  upon  the  surface  of  schist,  from 
which  it  can  be  easily  collected.  § 

Nitrate  of  potass  is  composed  of  vegetable  alkali  or  potass,  nitric  acid, 
and  the  water  necessary  for  its  crystallization.  It  is  generally  known 
under  the  name  of  saltpetre,  or  nitre.  It  is  constantly  formed  in  those  places  which, 
like  our  stables  and  cellars,  contain  animal  and  vegetable  matters  in  a  state  of  putre- 
faction, or  which  receive  the  effluvia  of  those  substances.  It  is  deposited  upon  the 
surface  of  old  walls.  As  this  article  is  much  used  in  the  manufacture  of  gun- 
powder and  aquafortis,  or  nitric  acid,  they  make  artificial  nitre  beds  by  means  of  a 
mixture  of  vegetable  and  animal  substances. 

Muriate  of  soda,  or  common  salt,  is  composed  of  soda,  muriatic  acid, 
and  water.  It  is-  spread  throughout  nature  in  an  abundance  correspond- 
ing to  its  extensive  utility.  When  found  in  a  crystallized  state,  it  is  called  fossil,  or 
rock-salt.  There  are  immense  masses  of  it  in  Poland,  in  Hungary,  |  in  Austria,  in 
Bavaria,  in  Hanover,  in  England,  in  Spain,  and  generally  in  all  secondary  countries. 
Great  quantities  of  this  salt  are  held  in  solution  by  the  water  of  the  ocean,  from 
which  it  is  procured  by  various  processes.  Sea  water  is  sometimes  evaporated  in 
shallow  ditches  or  pits  by  the  action  of  the  sun  ;  sometimes  in  large  vessels,  by  the 
aid  of  fire,  and  the  salt  procured  from  it  has  different  degrees  of  sharpness  and 
strength.  Some  lakes,  rivers,  and  springs,  contain  salt,  particularly  in  the  neigh- 
bourhood of  the  Caspian  sea,  where  even  the  soil  is  impregnated  with  it.  Salt  -lakes 
are  generally  found  near  hills  of  marl,  clay,  limestone,  and  gypsum.  TT 

The  borate,  or  rather  sub-borate  of  soda,  or  borax,  is  of  great  utility,  |  Borax. 
especially  in  the  melting  and  soldering  of  metals.     This  substance,  the  origin  of 
which  is  disputed,  is  found  as  a  native  production  in  some  lakes  and  caverns  in  Thi- 

*  Saussure,  Voyage  dans  les  Alpes,  §  1208,  1226,  1239,  1931. 

f  Georgi,  Description  Physique  de  la  Uussie,  v.  126. 

$  Faujas  Saint  Fond,  Geologic,  ii.  298,  sqq.     Delemetherie,  Theorie,  v.  p.  12. 

§  Chaptal,  cite  par  Haiiy,  Mineralogie,  ii.  336. 

H  Fichtel,  History  of  Rock-Sail.     (In  German.) 

H  Pallas,  Voyag.  passim.    Georgi,  Descript.  de  la  Russie,  v.  21.  59. 
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bet,  Nepaul,  Persia,  Tartary,  and  in  Saxony,  but  we  also  obtain  it  by  a  method  simi- 
carbonateof  I  lar  to  that  employed  for  procuring  nitre.*  Carbonate  of  soda,  com- 
I  monly  called  natron,  is  found  in  certain  lakes  in  Egypt;  in  that  of  Kis- 
Maria  in  Hungary,  and  in  those  situated  in  the  plains  north  of  the  Caspian.  It 
Muriate  of  I  sometimes  covers  the  plains  with  a  slight  efflorescence.!  The  muriate 
ammonia.  |  of  ammonia,  commonly  called  sal  ammoniac,  comes  from  Egypt  and 
Persia.  It  is  also  found  in  small  quantities  round  the  volcanos  of  Sicily  and 
Italy.  It  is  also  made  in  several  countries  in  Europe.  Mixed  with  pounded  ice,  it 
produces  an  artificial  cold,  which,  according  to  Macquer,  reaches  to  18  degrees  be- 
low zero  in  Reaumur's  thermometer.  J  All  these  salts  seem  more  particularly  to 
abound  in  plains,  which  are  surrounded  by  mountains ;  and  which  must  have  been 
the  basins  of  lakes  that  are  now  become  dry,  or  partly  run  out.  The  great  desert  of 
Sahara  appears  to  be  a  similar  basin,  covered  with  saline  efflorescence,  while  the 
country  watered  by  the  Niger  is  totally  free  from  it.  Brazil,  in  America,  is  destitute 
of  salt,  while  "Paraguay  abounds  with  it.  This  salt  is  rare  in  Scandinavia,  and  in  the 
north  of  Russia. 

Alum.  |       Alum,  in  recent  chemical  works,  is  called  alkaline-sulphurated  alumi- 

na. This  substance  is  found  by  itself  only  in  very  small  quantities ;  but  it  can  be 
procured  from  certain  earths  and  stones,  which  are  impregnated  with  it,  or  from 
schists  and  pyrites,  which  contain  only  its  principles. 

Pure  alumina, §  or  earth  of  alum,  which  is  procured  from  alum,  is  distinguished 
among  the  elementary  earths  by  its  tendency  to  mix  and  unite  itself  with  water.  It 
is  found  blended  with  the  most  dissimilar  substances.  It  enters  into  the  composition 
of  common  clay,  and  into  that  of  oriental  gems.  We  know  that  these  stones  are  very 
difficult  to  melt. 

cryolite.  |  A  Danish  missionary  has  brought  from  Greenland  a  substance,  which 
has  been  called  cryolite,  and  which  melts  like  ice  in  the  flame  of  a  candle ;  it  is  the 
fluated  alkaline  alumina  of  Hairy.  These  very  opposite  results  from  combinations, 
in  which  the  same  substance  is  predominant,  ought  to  teach  us,  that  in  forming  a 
true  theory  of  the  earth,  we  should  employ  with  the  utmost  circumspection  the  prin- 
ciples and  analysis  which  chemistry  affords. 

Quartz.  |  Let  us  now  proceed  to  earthy  substances.  The  first  species  which 
offers  itself  to  our  attention  is  that  of  hyaline  quartz,  or  quartz  properly  so  called. 
This  has  crystallized  silex  for  its  base,  and  comprehends  some  varieties  very  differ- 
ent in  their  aspect  to  the  eye  of  the  ignorant;  but  the  severe  method  of  modern 
mineralogy,  established  upon  chemical  analysis,  rejects  all  false  classifications  found- 
ed upon  external  appearances. 

sand  and  I  When  hyaline  quartz ||  is  found  in  round  or  angular  grains,  without 
gravel*  I  cohesion,  having  a  vitreous  surface,  it  is  esteemed  of  no  value,  being, 

nothing  but  sand  or  gravel,  and  fit  to  be  used  only  in  the  formation  of  roads :  if  these 
small  grains  are  united  by  a  natural  cement,  they  form  silicious  quartz,  (gres 
quartzeux.)  When  the  same  substance  has  by  natural  friction  been  fashioned  into 
small  round  masses,  it  is  raised  into  the  rank  of  crystalline  flints,  (cailloux  cristallins.) 
Lastly,  when  hyaline  quartz,  in  consequence  of  a  more  regular  crystallization,  is  of 
uniform  density,  arid  perfectly  transparent,  it  occupies  a  distinguished  place  in  the 
collections  of  amateurs  under  the  name  of  rock  crystal ;  it  ornaments  our  lustres ;  is 
used  even  in  some  kinds  of  jewellery.  In  Madagascar,  these  crystals  are  found  in 
the  greatest  purity,  and  in  large  tables  or  flat  layers, IT  and  this  seems  to  confirm  the 
truth  of  the  reports  mentioned  by  Herodotus  and  Pliny,  of  the  abundance  of  crystal 
Rock  crystals.  |  in  Upper  Ethiopia.  When  of  a  violet  or  purple  colour,  the  rock  crystal 
becomes  amethyst,  and  is  in  this  state  highly  valued  and  classed  among  the  gems, 

•  Fonrcroy,  Elemens  d'Histoire  naturelle  et  de  Chimie,tome  ii.  p.  68.  Busching,  Introduc- 
tion a  la  Geographic,  p.  120. 

f  Voyages  de  Townson,  de  Pallas,  etc. 

t  That  is— 8^  or  40£  below  the  freezing  point,  in  the  common  or  Fahrenheit's  thermometer. 

§  It  is  called  Alumina,  from  Us  being  the  base  of  the  salt  called  alum,  and  sometimes  argil, 
because  it  is  also  the  base  of  the  clays. — T. 

P  Hau'y,  ii,  407,  sqq.  ]  Kochon,  Itecueil  de  Mem.  sur  la  Physique,  1$5. 
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When  blue,  it  is  the  sapphire,  (saphir  d'eau,)  which  is  not  so  precious :  When  it  as- 
sumes the  colour  of  rose,  it  is  the  ruby  of  Bohemia,  the  most  valuable  of  all:  when 
yellow  it  is  the  occidental  topaz;  in  short  the  crystals  of  this  substance  take  the 
names  of  the  different  gems  which  they  resemble  in  colour. 

This  species  of  quartz  agate,  of  which  concreted  silex  constitutes  the  base,  and 
of  which  many  mineralogists  still  continue  to  form  a  distinct  genus  under  the  name  of 
silex,*  contains  the  following  among  other  varieties;  the  chalcedony,  |  silex. 
which  is  of  a  bluish  or  grey  colour,  and  of  an  imperfect  and  cloudy  transparency ;  the 
cornaline,  which  is  red,  and  of  a  cherry-like  semi-transparency,  and  sometimes  of  a 
beautiful  carnation  hue ;  and  lastly,  the  chrysoprase,  a  stone  of  a  delicate  and  clear 
green.  They  give  the  name  of  onyx  to  agates  formed  of  two  t^anslucid  stripes  of 
different  colours.  Oriental  agate  is  distinguished  by  the  fineness  of  its  |  oriental  agate* 
composition,  and  by  the  peculiar  appearance  given  to  its  interior  by  its  various  undu- 
lated laminae. 

When  the  quartz  agate  is  less  fine  in  its  composition,  it  is  used  for  gun-flints  and 
for  mill-stones,  and  even  for  common  flints.  The  enhydros,  celebrated  by  Pliny,  is 
only  an  eagle  stone,  of  quartz-agate,  containing  a  small  quantity  of  water,  which  is 
perceptible  through  the  semitransparency  of  the  stone.  There  is  a  variety  of  quartz, 
which  floats  upon  the  water  until  it  has  imbibed  a  certain  quantity. 

The  noble  or  perfect  opal,  as  it  is  termed,  is  a  milky  resinous  quartz,  |  Opal, 
exhibiting  a  beautiful  play  of  colours,  like  those  in  the  rainbow,  and  varying  their 
shades  according  to  the  position.  It  is  highly  prized  on  account  of  this  brilliant  ap- 
pearance, which,  however,  arises  solely  from  imperfections,  that  is,  very  minute 
cracks  or  fissures  with  which  it  is  filled.  When  divided,  it  no  longer  displays  this 
pleasing  and  changeable  effulgence.!  The  hydrophane,  or  semi-opal,  becomes  of  a 
beautiful  transparency,  when  plunged  in  water. 

Jasper  is  a  quartz  agate,  blended  with  argil  or  clay,  and  a  little  iron,  |  Jasper, 
which  gives  it  a  variety  of  colours.  It  was  formerly  confounded  with  porphyry ;  but,  it 
is  now  ascertained  that  jasper  is  of  a  secondary  formation,  and  has  nothing  in  common 
with  the  primitive  rocks  of  porphyry.  In  general  all  quartz  agates  belong  to  the  secon- 
dary earths.  The  beds  of  silex,  properly  so  called,  namely,  gun-flints,  |  Common  silex, 
millstones,  and  common  flint-stones,  though  inconsiderable  in  regard  to  the  whole 
globe,  present,  in  respect  of  their  situation,  some  remarkable  pecularities.  Strata  of 
silex  very  often  alternate  with  those  of  chalk.  Hence  some  naturalists  have  thought 
that  they  were  the  petrified  remains  of  certain  marine  animals.  J  In  several  vast  re- 
gions of  the  globe,  as,  for  example,  Siberia,  and  the  plains  in  the  neighbourhood  of 
the  Caspian  Sea,  gun-flints  or  "  silex  pyromaque"§  is  very  seldom  found. 

Hyaline  quartz,  without  ever  forming  the  entire  substance  of  any  I  situation  of 
mountain,  abounds  in  every  soil.  It  is  one  of  the  integral  parts  of  most  |  qJaS 
varieties  of  the  granite  rocks.  It  also  enters,  in  the  form  of  crystallized  grains,  into 
the  composition  of  many  rocks  of  porphyry.  It  forms  the  b*ase  of  a  great  number 
of  fossil  micaceous  rocks.  Its  crystals  occupy  the  fortuitous  cavities  which  are 
found  in  almost  all  the  large  masses  of  rocks.  They  ornament  the  walls  or  sides 
of  such  cavities,  sometimes  in  transparent  prisms  of  nearly  a  foot  in  diameter. 
Hyaline  quartz  forms  veins,  frequently  of  a  great  extent,  which  pass  through  the 
primitive  mountains;  and  these  veins,  becoming  exposed,  and  projecting  by  the 
wearing  away  of  the  rocks  in  which  they  were  imbedded,  have  given  rise  to  the 
opinion,  that  there  existed  mountains  entirely  composed  of  quartz.  There  is 
scarcely  any  secondary  rock,  in  which  we  do  not  find  common  or  unshapen  quartz, 
in  masses,  in  veins,  or  in  crystals.  || 

Arenaceous  quartz,  (quartz  arenace,)  or  quartz  in  the  form  of  sand, 
covers  almost  entirely  the  bottom  of  the  sea.  It  is  spread  over  the 
banks  of  rivers,  and  forms  vast  plains,  even  at  a  very  considerable  elevation  above  the 

*  Comp  Haiiy,  ii.  439.  Bergmann,  Sciagraphia,  i.  325.   Delametherie,  Thlorie  de  la  Terre, 
ii.  136. 

f  See  Newton,  Optice  Lucis,  1.  ii.  p.  2.  and  the  Mineralogie  of  Haiiy,  ii.  p.  456. 

*  Delametherie,  Theorie  de  la  Terre,  v.  33. 

§  Georgi,  Description  de  la  Russie,  Hi.  169.  !{  Brongniart,  ii.  271—279, 


Situation  of* 
arenated 

quartz. 


96  BOOK   NINTH. 

level  of  the  sea,  as  the  desert  of  Sahara  in  Africa,  of  Kobi  in  Asia,  and  many  others. 
This  quartz  is  produced,  at  least  in  part,  from  the  disintegration  of  the  primitive 
granite  rocks.  The  currents  of  water  carry  it  along,  and  when  it  is  in  very  small, 
light,  and  rounded  grains,  even  the  wind  transports  it  from  one  place  to  another. 
The  hills  thus  are  made  to  move  like  waves,  and  a  deluge  of  sand  frequently  inun- 
dates the  neighbouring  country.* 

Arenaceous  quartz  furnishes,  by  fusion,  one  of  the  most  useful  substances  we 
have,  namely,  glass,  which,  being  less  hard  than  the  crystals  of  quartz,  can  be  made 
equally  transparent,  and  is  equally  serviceable  to  our  wants  and  to  our  pleasures,. 
There  it  shines  in  walls  of  crystal  in  the  palaces  of  the  great,  reflecting  the  charms 
of  a  hundred  assembled  beauties ;  here,  in  the  hand  of  the  philosopher,  it  discovers 
to  us  the  worlds  that  revolve  above  us  in  the  immensity  of  space,  and  the  no  less 
astonishing  wonders  that  we  tread  beneath  our  feet. 

Precioui  ^e  sna^  now  shortly  notice  the  different  species  of  precious  stones, 

stem*,  which  are  almost  all  composed  of  alumine,  or  pure  argil,  as  the  analysis 

of  Bergmann  and  Klaproth  have  proved.  According  to  the  method  of  Haiiy,  the 
name  of  Corundum  now  comprehends  a  species,  the  red  variety  of  which  is  the  true 
oriental  ruby  ;|  the  blue,  the  oriental  sapphire ;  and,  the  yellow,  the  oriental  topaz. 
These  three  varieties  are  comprehended  by  the  French  amateurs  under  the  general 
name  of"  oriental  gems."  These  valuable  and  brilliant  substances  consist  of  ninety- 
spineiie.  |  eight  parts  of  alumina,  and  two  of  iron.  To  the  species  called  by  tht 
French  Spinelle,  the  colouring  matter  of  which  is  the  metal  called  chrome,  belong 
the  scarlet  or  light  red  ruby,  the  pale  rose  or  pink  ruby,  the  variety,  called  rubacelle, 
of  a  yellowish  red  colour :  all  these  are  less  hard,  and  have  less  play  or  brilliancy 
Topaz.  |  than  the  corundums.  The  limpid  and  transparent  topazes  of  Siberia, 
the  pale  yellow  ones  of  Saxony,  those  of  Brazil,  the  colour  of  which  is  a  reddish 
yellow,  are  all  included  by  Haiiy  in  the  same  class.  The  ruby  of  Brazil  is  only  a 
red  topaz',  (sometimes  reddened  by  means  of  fire,)  the  beryl  or  oriental  aigue  marine, 
called  the  sapphire  of  Brazil,  is.  a  greenish  blue  topaz.  Many  chrysolites  belong  to 
Emerald.  |  the  same  species.  The  beautiful  emerald  of  Peru,  the  pure  green  of 
which  is  more  pleasant  to  the  eye  than  the  dazzling  brilliancy  of  many  other  more 
perfect  gems ;  and  the  occidental  or  common  beryl,  a  stone  of  but  little  value,  have 
both  the  same  bases,  namely,  silex,  alumina,  glucine,  and  lime ;  but  the  colouring 
principle  in  the  emerald  is  chrome,  arid,  in  the  beryl,  a  very  small  quantity  of  iron. 
Garnet.  |  The  garnets  of  Bohemia,  of  a  deep  bright  red,  and  those  of  Syria,  of  a 
purple  violet  colour,  contain  a  large  proportion  of  iron,  sometimes  one-third,  or  even 
two-fifths :  the  oriental  garnet  is  very  magnetic.  It  is^a  singular  circumstance,  that 
this  quantity  of  iron  does  not  injure  its  transparency.  J  The  cymophane,  known  als* 
by  the  names  of  chrysoberyl,  and  oriental  chrysolite,  is  of  a  yellowish  green  colour, 
and  is  nearly  as  hard  and  heavy  as  the  corundum. 

Diamond.  |  We  have  not  yet  spoken  of  the  diamond,  that  king  of  gems.  Th« 
reason  is,  that  this  king  is  now  dethroned.  Modern  chemistry  has  proved,  by  mul- 
tiplied and  decisive  experiments,  that  the  diamond,  far  from  resisting  the  fire,  like 
all  true  gems,  is  entirely  dissipated,  without  leaving  any  residuum  whatsoever.  Con- 
sequently, the  diamond  is  now  classed  among  the  combustible  substances,  along 
with  sulphur,  amber,  and  coal.  It  appears  that  the  diamond  consists  of  pure  carbon. 
Like  all  the  other  fine  gems,  the  diamond  seems  to  abound  most  in  the  East  Indies, 
and  in  South  America.  The  precious  metals  also  more  peculiarly  belong  to  the 
equatorial  regions. 

Feldspar.  |  Passing  over  some  less  interesting  species,  we  come  to  feldspar,  a 
substance  composed  principally  of  silex  and  alumina,  with  small  proportions  of  lime 
and  potash.  If  it  be  coloured,  it  is  by  the  presence  of  oxide  of  iron.  It  cuts  glass, 
is  phosphoric,  and  emits  sparks  when  struck  with  steel.  The  feldspar  forms  the 
base  of  a  multitude  of  rocks,  and  predominates  in  those  of  primitive  formation,  con- 

*  So  where  o'er  wide  Numidian  wastes  extend, 

Sudden  the  impetuous  hurricanes  descend,  &c.— -See  Jlddison's  Cato. 
f  Lapidaries  call  all  perfect  gems  oriental,  and  those  which  are  less  so  occidental. 
i  HaUy,  ii.  551. 
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stituting  at  least  two  thirds  of  the  substance  of  granite.*  Extensive  mountains  are 
sometimes  solely  composed  of  it.  Guldenstedt  tells  us,  that  feldspar,  either  pure, 
or  mixed  with  granulated  quartz,  forms  that  vast  plain  of  rocks,  which  extends  from 
both  sides  of  the  cataracts  of  the  Dneiper.  The  fosses  of  the  fort  of  Sacharowa, 
are  cut  out  of  natural  feldspar,  f  It  is  also  to  this  substance  that  porphyry  rocks 
owe  the  distinct  spots  which  arise  out  of  their  general  colour;  but  these  rocks  rarely 
present  themselves  under  regular  forms.  The  fine  crystals  of  feldspar,  whether 
opaque  and  coloured,  or  limpid  and  transparent,  occupy  veins  or  cavities,  contained 
in  the  primitive  mountains;  and  it  is  the  Lombard  Alps  which  have  furnished  what 
the  cabinets  of  France  consider  the  most  perfect  specimens  of  this  kind.  But  the 
most  beautiful  crystals  of  feldspar,  which  join  to  a  fine  green  colour  a  great  degree 
of  transparency,  are  found  in  detached  blocks  or  masses  in  the  steppes  of  the  Kir- 
guis,  whence  the  Bucharians  carry  them  to  Semipalatnoi.J  It  is  the  mountains  of 
Siberia,  towards  the  lake  Baikal,  which  have  supplied  these  large  plates  of  azure 
feldspar,  with  which  the  palace  of  Czarskoselo  is  adorned.  It  appears  then  that  this 
substance  abounds  still  more  in  the  Alps  of  Asia  than  in  those  of  Europe.  On  the 
contrary,  America  does  not  appear  to  afford  it  in  large  quantities. 

Feldspar,  even  when  decomposed,  still  maintains  a  character  of  im-     Decomposed 
portance.     It  is  found  in  extensive  beds,  from  the  Uralian  mountains  to     feldspar. 
Kamtchatka.    Of  the  two  substances  which  the  Chinese  use  in  the  making  of  porce- 
lain, the  one  named petunzt,  is  a  whitish  laminated  feldspar;  the  other  called  kaolin, 
is  an  argiliform  feldspar,  that  is  to  say,  feldspar  which  has  passed  by  decomposition, 
from  the  state  of  a  stone,  to  that  of  a  very  brittle  clay,  without  cohesion;  -combining 
with  water,  of  a  fine  white  colour,  and  infusible  by  itself — the  petunze  acting  as  a 
flux.     The  same  substances  are  employed  in  Europe  in  the  manufacture  of  porce- 
lain ware. 

The  name  of  petrosilex^  has  been  given  to  several  substances,  very  |  Petrosilex. 
widely  distributed  in  nature ;  but  there  appears  to  exist  great  confusion  in  this  sub- 
division of  the  mineral  kingdom.  The  hornstone  of  Werner  or  keratolithe  of  De- 
lametherie,  and  the  secondary  petrosilex,  or  neopetre  of  Saussure,  appear  to  be  one 
and  the  same  substance,  ||  belonging  to  the  larger  quartz  agates,  and  to  the  secondary 
rocks;  but  the  true  petrosilex,  compact  and  semi-transparent,  which  is  found  in 
Sweden,1T  in  Norway,  in  Switzerland,  and  in  general  in  all  the  primitive  rocks,  ap- 
pears to  resemble  feldspar.**  This  stone  forms  of  itself  very  considerable  moun- 
tains, as  well  in  the  Alps  as  in  the  Uralian  chain.  In  the  latter,  it  is  found  sparingly 
in  detached  blocks  and  rolled  pebbles.  Jlmphiboh,  though  less  com-  1  Amphiboie, 
mon  than  feldspar,  holds  a  no  less  distinguished  rank  among  the  sub-  |  Hombfende. 
stances  which  compose  the  primitive  rocks.  It  predominates  in  greenstein ;  it  forms 
with  feldspar  the  primitive  trapps,  which  differ  from  basalt ;  and  enters  into  the  com- 
position of  syenite,  a  stone  often  nearly  allied  to  granite.  It  also  forms  of  itself 
very  considerable  masses.  The  crystals  of  European  amphibole  are  most  fre- 
quently met  with  incased  in  substances  ejected  by  volcanos.  In  Siberia:,  the  travel- 
ler Laxman,  found,  near  the  lake  of  Baikal,  amphibole  crystallized  in  small  pris- 
matic columns,  with  four  large  faces,  and  three  small  ones.  It  was  hence  called 
baikalite.lt 

Mica,  a  substance  remarkable  for  its  metallic  brilliancy,  is  distin-  |  Mica, 
guished  from  talc  by  its  pure,  smooth  surface,  and  by  not  being,  like  talc,  unctuous 
to  the  touch.     The  variety  of  mica,  which  consists  of  large  thin  transparent  laminae, 
is  mistermed  talc  of  Muscovy.     It  is  also  known  under  the  Latin  name 
of  Glades  Maria.     The  Russians,  especially  in  Siberia,  use  it  in  their 


Glass  of  Mus- 
covy. 


*  Dolomieu,  quoted  Haiiy,  ii.  608.  f  Georgi,  Russie,  iii.  179. 

%  Pallas,  Nouv.  Me*moires  du  Nord,  v.  309.  Bindheim,  Analyse,  etc.  dans  les  51emoires  des 
Naturalistes  de  Berlin,  vol.  xi. 

§  Petrosilex,  a  Latin  word,  which  corresponds  to  the  words,  fels-kisel  in  German  ;  berg-font 
in  Danish ;  helle-Jlinta  in  Swedish  :  all  these  words  mean  rock  flint. 

||  Voyages,  §  1194. 

1  Wallerius,  Syteme  Mineral,  vol.  i.  p.  283.     (Petrosilex  aequabilis,  Spec.  122.) 

**  Haiiy,  iv.  385.    Delaine* therie,  ii.  203. 

ft  Severgin,  Nov.  Act.  Petropol.  1791.  p.  307,  Crell,  Chirn,  Ann.  1793.it.  21. 
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windows  instead  of  glass;*  but  it  soon  becomes  soiled,  and,  in  some  measure,  k>fietf 
its  transparency  by  exposure  to  the  air.  Another  variety  of  mica  in  spangles  of  a 
yellowish  gold,  or  whitish  silver  colour,  is  known  all  over  the  world,  by  the  ridicu- 
lous names  of  cat's  gold,  or  cat's  silver.  The  gilt  sand  and  gold  powder,  which  the 
paper-makers  use  for  purposes  of  ornament,  are  only  mica  in  small  fragments. 
Position  of  1  Mica,  says  Dolomieu,|  belongs  essentially  to  the  primordial  rocks, 
mica.  I  ^ere  ft  has  originated  in  the  midst  of  the  confused  crystallization  by 

which  these  rocks  have  been  formed.  That  which  is  imbedded  in  certain  stony  sub- 
stances, of  secondary  formation,  has  been  conveyed  thither  after  the  destruction  of 
the  rocks  which  inclosed  it ;  and  so  much  the  more  easily,  as  its  particles,  thin  and 
light,  were  susceptible  of  being  carried  along  by  the  waters,  which  deposited  them 
with  other  sediments  of  an  analogous  nature.  The  remains  of  mica,  are  also  found 
(having  been  carried  thither)  in  the  beds  of  hard  grey-stone,  (gre s)  and  schist,  which 
generally  alternate  with  strata  of  coal.  Its  fragments  are  still  often  disseminated  in 
the  sands  of  the  most  recent  epoch;  thus  it  exists  in  different  states  in  substances  of 
every  formation.  It  appears  that,  in  the  south  of  Europe,  as  has  been  well  observed 
by  Dolomieu,  mica  is  rarely  found  crystallized  by  itself;  that  in  rocks  it  does  not 
form  laminae  of  any  sensible  extent,  and  that,  even  in  the  state  of  veins,  its  plates 
are  only  some  inches  in  dimensions ;  but  all  accounts  agree  in  asserting  that  it  is 
found  in  Russia,  Siberia,  and  Songoria,  in  laminae,  and  in  masses,  sometimes  more 
than  two  ells  square.  It  is  in  the  granite  mountains  near  the  rivers  of  Mama  and 
Aldon  that  the  mica  is  worked.  It  is  found  in  detached  masses,  and  it  sometimes 
appears  on  the  surface  of  the  earth,  but  is  oftener  covered  with  a  bed  of  talc.  J  Near 
the  lake  Baikal,  and  in  the  Uralian  mountains,  we  meet  with  masses  composed  of 
rhomboidai  and  hexagonal  laminae  of  transparent  mica  in  the  midst  of  granite.  It  is 
an  undoubted  phenomenon  in  physical  geography,  that  the  most  abundant  crystalli- 
zation of  mica  is  in  the  northern  regions. 

Talc.  |       Talc,§  which  differs  from  mica  by  the  greasiness  of  its  surface,  is  also 

less  hard;  it  does  not  even  mark  the  carbonate  of  lime;  it  is  easily  scraped  with  a 
knife.  On  the  other  hand,  it  differs  from  soapy  clay,  because  it  forms  no  paste  with 
water,  and  does  not  adhere  to  the  tongue.  The  talc  of  Venice,  which  abounds  in 
the  Tyrol  and  Valteline,  is  of  a  greenish  white,  silvery,  and  divisible  into  thin,  trans- 
parent, and  flexible  plates ;  it  furnishes  a  powder  which  renders  the  skin  smooth,  and 
is  employed  as  a  cosmetic.  The  scaly  talc  is  known  under  the  name  of  chalk  of 
Brian9on.  Steatite,  or  Rock  Soap,  is  the  graphic  talc  of  Haiiy.  It  is  the  substance 
of  which  these  little  figures  that  are  brought  from  China  are  formed,  and  whose  gro- 
tesque appearance  has  caused  them  to  be  called  Magots,  in.  allusion  to  a  species  of 
monkey  which  bears  that  name.  The  "talc  ollaire,"  which  is  easily  turned  on  the 
wheel,  is  made  into  pots. 

Poiition  of  1  This  substance  belongs  equally  to  the  primitive  and  secondary  rocks, 
^^  I  but  it  is  less  common  in  the  latter.  According  to  Dolomieu,  it  some- 

times arises  from  the  decomposition  of  serpentine  rocks,  and  it  then  occupies  cavi- 
ties where  the  products  of  the  decomposition  are  collected.  Dolomieu,  however, 
considers  the  talc  as  formed  a  long  time  after  the  granite  rocks.  It,  indeed,  is  dis- 
posed in  very  extensive  banks,  but  then  it  is  lieither  pure  nor  homogeneous.  The 
purest  talc  is  found  in  detached  nodules  imbedded  in  micaceous  rocks.  The  open 
chlorite  talc,  seems  sometimes  to  have  penetrated  by  filtration  into  the  veins  of  the 
primitive  rocks;  it  is  coloured  by  iron.  In  Corsica,  and  near  the  White  Sea,||  we 
find  a  foliated  sort,  which  is  penetrated  throughout  with  little  sparkling  crystals  of 
iron.  The  green  earth  of  Verona,  which  is  used  in  painting,  is  a  variety  of  chlorite 
talc ;  it  is  contained  in  beds  of  compact  lava,  into  the  cavities  of  which  it  has  been 
introduced  by  filtration. 

We  shall  be  obliged  to  pass  rapidly  over  many  interesting  species,  such  as  the 
Tourmaline;    |  tourmaline  or  the  electric  schorl,  which  is  remarkable  for  its  very  strong 

•  Patrin,  Hist.  Nat.  des  Min<£raux,  vol.  i.  p.  71. 

f  Haiiy,  Min£ralogie,  iii.  214.  *  Gmelin,  dans  Georgi,  iii.  238. 

4  Talc,  a  stone  greasy  to  the  touch  and  sight;  from  talg,  fat,  in  Danish,  Swedish,  German. 

|j  Laxman,  in  Georgi,  iii.  2U. 
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electricity  in  its  two  opposite  points ;  when  heated,  it  attracts  or  repels  light  bodies, 
such  as  ashes  ;* — the  lazulite,  or  sapphire  of  the  ancients, |  which  fur-  |  Laiuiite. 
nishes  the  superb  paint  called  Ultramarine,  the  permanency  of  which,  by  the  side  of 
the  other  colours,  which  are  more  or  less  affected  and  altered  by  the  action  of  the 
air,  somewhat  impairs  that  harmony  of  tints  which  is  so  pleasing  in  pictures  ;-—a 
number  of  stones,  to  which  the  names  have  successfully  been  given,  of  zeolite, 
jade,  or  nephrite,  which  resembles  talc;  idocrase,  otherwise  vesuvian;  |  Jade, 
the  amphigene  of  Haiiy,  otherwise  the  leucite  or  white  garnet;  the  emeraudine,  (di- 
optaze  of  Haiiy,)  which,  by  its  beautiful  green  colour,  derived  from  copper,  indicates 
the  emerald  species ;  and  a  number  of  others,  which  it  were  tedious  to  enumerate. 
We  will  terminate  this  hasty  survey  of  earthy  substances  by  a  brief  description  of  the 
celebrated  asbestos. 

This  substance,  called  also  amianthus,  appears  to  be  produced  from  I  Asbestos,  or 
the  decomposition  of  primitive  rocks,  amongst  which  it  is  oftenest  found.  |  amiamhui- 
It  chiefly  occupies  fissures  and  cavities  of  steatitic  rocks,  serpentine,  and  others 
abounding  in  magnesia.  The  asbestos  which  is  found  in  the  mountains  of  Taran- 
taise,  in  Savoy,  forms  silky  filaments  of  more  than  three  decimetres,  or  about  a  foot 
in  length.  People,  when  they  see,  for  the  first  time,  a  detached  tuft  of  asbestos,  can 
scarcely  be  convinced  that  it  is  actually  a  stone,  and  not  a  species  of  fine  white  silk. 
Asbestos  abounds  in  Corsica;  Dolomieu  made  use  of  it,  instead  of  hay  and  tow,  to 
pack  up  other  minerals.  Ciampini  says,  that  the  longest  asbestos  he  ever  saw  came 
from  the  Pyrenees.  J  It  abounds  in  the  Uralian  mountains,  and  in  Greenland.  In 
Corsica,  they  mix  asbestos  with  the  clay  used  in  the  potteries,  which  is  |  use  of  the  a* 
thus  rendered  less  brittle,  and  more  capable  of  resisting  the  sudden  al-  |  bestos- 
lernations  of  heat  and  cold.  The  ancients  spun  the  asbestos,  and  made  towels,  nap- 
kins, and  head  dresses  of  it.  When  these  became  soiled  by  use,  they  were  thrown 
into  the  fire,  which  did  not  destroy  the  substance  of  the  asbestos,  and  upon  being 
taken  out,  were  found  to  be  whiter  than  if  they  had  been  washed.  In  the  funeral 
obsequies  of  kings  and  emperors,  the  dead  body  was  enveloped  with  cloths  of  asbes- 
tos, before  it  was  placed  on  the  funeral  pile ;  and  thus  the  ashes  were  obtained  quite 
unmixed.  §  In  modern  times,  the  Russians  alone  have  attempted,  but  without  suc- 
cess, to  spin  the  asbestos.  The  inhabitants  of  the  Uralian  mountains  have  still  pre- 
served some  remains  of  this  frivolous  industry.  ||  The  indestructible  paper,  made 
from  this  substance,  appears  more  useful.  Wicks  for  lamps  are  also  formed  of  the 
asbestos,  which  easily  imbibe  oil,  and  burn  with  a  brilliant  flame. IT  Father  Kircher 
made  use  of  such  a  wick  for  more  than  two  years,  without  any  perceptible  decay,  but, 
having  wet  it  by  accident,  was  prevented  from  continuing  his  experiment.  Perhaps 
the  fabulous  accounts  of  unextinguishable  sepulchral  lamps  derive  their  origin  from 
this  circumstance. 

Of  the  inflammable  substances,  sulphur  naturally  presents  itself  first  |  suipiiur. 
to  our  observation.  That  which  is  crystallized  by  the  action  of  a  liquid,  is  found  in 
veins  or  in  beds,  amongst  sulphate  of  lime,  or  amongst  potters  clay.  These  beds, 
which  are  often  very  extensive,  border  upon  strata  of  rock  salt.  Crystals  of  sulphur 
sometimes  adorn  the  interior  of  calcareous,  or  even  quartz  eagle  stones.  With  re- 
spect to  sulphur  formed  by  sublimation,  it  is  found  in  powder,  in  striated  masses,  or 
even  in  crystals,  at  the  mouth  of  many  volcanos,  such  as  Etna,  Vesuvius,  and  Mount 
Hecla.  Sulphur  is  also  obtained  from  the  putrefaction  of  animal  matter.  Several 
substances,  amongst  others  the  sulphurous  pyrites,  are  impregnated  with  sulphur. 
We  cannot  doubt  that  sulphurous  and  sulphuric  acid  exerted  a  powerful  agency  in 
the  primitive  fermentation  of  the  elements — but  there  is  nothing  in  the  existing  eco- 
nomy of  nature  which  can  enable  us  to  penetrate  these  mysteries  of  "  chaos  and  an- 
cient night." 

•  Mindralogie  de  Haiiy,  iii.  pages  44 — 58. 

f  Bayer,  Dissert,  de  Sapphire.    Beckmann,  Histoire  des  Inventions,  iii.  182,  sqq, 

*  De  Lino  Incombustibile ;  Romje,  in  4to.  1691,  p.  5,  6.    , 
§  Pliny,  Nat.  Hist.  b.  19,  ch.  I. 

1  Bruqkmann,  Magnalia  Dei  in  locis  subterr.  ii.  955.    Georgi,  iii.  244, 
1  Egede,  Account  of  Greenland,  (in  Danish.) 
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We  have  already  spoken  of  the  diamond,  to  which  the  rigid  justice  of  modem  che- 
Anthracite.  |  mistry  assigns  a  place  amongst  combustible  substances.  The  anthra- 
cite, a  substance  similar  to  the  pit-coal,  combined  with  stony  matter,  of  difficult  com- 
bustion, appears  to  have  the  same  principle  for  its  basis  as  the  diamond,  namely,  pure 
carbon,  accidentally  mixed  with  flint  and  iron.  The  anthracite  occurs  chiefly,  but 
not  exclusively,*  in  primitive  rocks,  where  it  forms  considerable  masses.  Thus,  as 
carbon.  |  Dolomieu  observes,!  "  carbon,  or  the  carbonaceous  principle,  exists  in 
nature,  independently  of  animals  and  vegetables,  of  which  there  are  no  traces  found 
in  the  primitive  soils."  Let  us  also  add,  that  sulphur  must  have  existed  before  or- 
ganized bodies,  since,  as  Delametherie  observes,  it  is  found  in  granite.  J  Deluc  has 
lately  expressed  the  same  opinion  in  relation  to  primitive  calcareous  earth. §  We 
seem  every  day  becoming  more  disposed  to  admit  the  formal  pre-existence  of  all  the 
elements  which  enter  into  the  composition  of  the  globe,  whilst  false  logic  would  re- 
present them  as  being  wholly  the  remains  of  animals  or  vegetables.  Let  us  rather 
say,  that  the  organic  energy  of  nature  exerted  in  two  different  directions,  has  given 
rise  on  one  side  to  calcareous  rocks,  alkaline-earthy  substances,  and  animals — on 
the  other,  to  quartzeous  and  bituminous  substances  and  vegetables ;  constantly  put- 
ting in  action  the  same  elements,  or  their  products,  but  always  proceeding  from  a 
general  and  imperfect  organization,  to  another  more  individual  and  more  perfect,  as- 
cending from  the  stone  to  the  diamond,  from  molybdena  to  gold,  from  the  medusa  to 
the  shell,  and  from  the  polypus  to  man. 

The  elementary  oils  existed  also  without  doubt  before  vegetable  substances.  The 
place  they  hold  in  nature  is  worthy  of  our  attention. 

Bitumen,  in  a  liquid  state,  when  it  is  of  a  brownish  colour,  commonly 
bears  the  name  of  petroleum,  or  mineral  tar,  and  when  it  is  white  and 
transparent,  that  of  naphtha.  It  filters  through  the  earth  and  rocks,  which  remain 
impregnated  with  it.  There  are  springs  of  it ;  those  of  Baku  in  Persia  are  well  known. 
It  floats  sometimes,  like  oil,  upon  the  surface  of  the  waters.  It  is  said  that  there  is 
a  lake  of  this  description  in  Mesopotamia.  In  the  dutchy  of  Parma,  it  is  drawn  up 
in  buckets  from  wells  sunk  in  the  earth  for  the  purpose.  The  same  substance,  in 
drying,  passes  to  a  state  of  glutinous  bitumen,  named  also  maltha,  mineral  pitch,  or 
pissasphaltum,  and  from  that  to  solid  pitch — in  this  last  state  it  is  called  asphaltum, 
and  gives  its  name  to  lake  Jlsphaltus  in  Palestine.  It  appears  that  a  subterraneous 
fermentation  detaches  from  a  bed  of  solid  bitumen,  situated  under  the  lake,  those 
crusts  of  asphaltum  that  we  see  swimming  on  its  surface.  The  glutinous  bitumen  is 
found  in  France,  in  Auvergne,  at  a  place  called  the  Puy  de  la  Pege,j|  where  it  covers 
the  earth,  and  sticks  to  the  feet,  so  as  to  incommode  and  retard  the  traveller.  In 
Persia,  Japan,  and  other  countries,  they  use  liquid  bitumen  as  oil  for  their  lamps. 
The  Persians  and  Turks  mix  it  with  their  varnish  to  give  it  lustre.  The  .walls  of 
Babylon  were  built  with  a  cement  in  which  bitumen  formed  an  ingredient.  Rouille 
has  concluded,  from  his  experiments  upon  mummies,  that  the  Egyptians  employed 
bitumen  in  their  embalming. 

Pit-coal.  |  Pit-coal  appears  to  be  bitumen  united  to  an  earthy  base.  Most  na- 
turalists consider  pit-coal,  (and  the  same  maybe  said  of  other  bituminous  substances,) 
as  being,  in  a  great  measure,  a  product  of  the  vegetable  and  animal  kingdoms.  Such 
an  origin  appears  at  first  marked  Out  by  the -numerous  remains  of  organic  bodies,  par- 
ticularly of  well  known  sea  animals,  which  are  found  in  coal  mines ;  by  the  impres- 
sion of  different  plants,  particularly  of  the  fern  tribe,  in  the  schistous  clays,  which 
form  the  roof  of  these  mines ;  and,  finally,  by  wood,  still  partly  in  a  ligneous  state  and 
partly  bituminated,  so  that  we  can,  from  such  appearances,  trace,  as  it  were,  the  pro- 
cess followed  in  the  formation  of  Coal,  from  one  point  in  the  scale  to  another. 

Chemical  analysis  proves  that  pit-coal  gives  the  same  products  as  organized  bo- 
dies, namely,  hydrogen,  oxygen,  carbon,  azote,  and  an  earthy  residue. 

*  Hericart  dc  Thury;  quoted  by  Brogniart,  Tr.  de  Mineral,  ii.  58. 
f  Journal  des  Mines,  No.  29,  p.  338,  339. 

*  Th^orie  de  la  Terre,  ii.  p.  250.  §  Journal  de  Phys.  1803. 

II  Le*mery,  Dictionn,  p.  602,  The  name  of  La  Pege  comes  without  doubt  from  the  Latin  pix, 
picts,  la  poixt  pitch. 
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Coal  is  most  commonly  found  in  France  and  in  England,  where  the  I  Portion  of  pit- 
primitive  and  secondary  rocks  join;  whence  it  has  been  concluded,  that  |  coa'- 
beds  of  coal  were  collections  of  substances  deposited  by  the  ancient  sea  along  the 
shores  of  the  ancient  earth — it  is  supposed  that  the  rivers  would  bear  along  trees, 
plants,  and  bodies  of  animals  towards  the  sea,  which  would  throw  them  back  upon 
its  primitive  shores,  where  they  would  accumulate  in  beds  and  masses,  and  in  that 
condition  enter  into  a  state  of  decomposition  and  combustion.  The  mines  of  coal 
ought  then  to  be  found  disposed  around  the  most  elevated  nuclei  of  the  new,  or  ac- 
tually existing  earth,  and  which  have  been  the  islands  of  the  primeval  ocean.  Such 
is,  amongst  others,  the  disposition  of  the  mines  of  coal  around  the  mountains  of 
Hartz,  as  described  by  Lehman.* 

But  the  simplicity  of  this  theory  does  not  account  for  the  complicated  circum- 
stances connected  with  the  position  of  coal.  The  numerous  beds  of  sandstone, 
(gresj)  of  schist,  and  chalk,  which  generally  separate  those  of  coal,f  show  us  that 
this  last  substance  has  been  formed  at  different  intervals  in  a  fluid,  and  perhaps  in 
part,  at  a  period  when  the  present  vegetables  and  animals  did  not  exist.  In  some 
places,  according  to  Delametherie,  the  intermediate  beds  which  separate  the  strata 
of  coal,  preserve,  as  well  as  these  strata,  a  constant  parallelism  between  them.  This 
parallelism  is  so  much  the  more  remarkable,  that  there  are  beds  of  coal,  Parallelism  of 
•which  are  scarcely  an  inch  in  thickness,  although  often  several  leagues  coaheds 
in  extent.  It  has  been  concluded,  and  with  sufficient  probability,  that  these  beds 
were  formed  in  interior  lakes,  and  crystallized  in  calm  waters.  J  It  must  at  the  same 
time  be  stated,  that  we  observe  other  beds  of  coal  which  indicate  circumstances  of 
great  confusion.  Near  Valenciennes,  some  beds,  which  are  vertical,  or  almost  ver- 
tical, are  covered  over  by  an  alternate  superposition  with  beds  parallel  to  the  hori- 
zon^ $fi*y 

The  great  extent  of  beds  of  coal  presents  another  subject  worthy  of  considera- 
tion ;  they  appear  to  pass  under  the  very  bottom  of  the  sea. 

In  the  Danish  island  of  Bornholm,  which  is  composed  of  calcareous 
and  schistous  earths,  of  a  secondary  formation,  we  find  a  considerable 
bed  of  coal,  which  comes  from  the  Baltic  sea,  passes  under  the  island,  and  extends 
itself  again  under  the  sea,  towards  the  opposite  coasts  of  Scania,  a  province  of  Swe- 
den. The  bed,  the  thickness  of  which  is  not  known,  may  be  from  five  to  seven 
leagues  in  length,  and  more  than  one  league  in  breadth.  ||  We  may  conclude,  ac- 
cording to  the  apparent  direction  of  the  bed,  that  it  ought  equally  to  be  extended  un- 
der the  secondary  schistous  rocks  in  Scania.  Scania  runs  from  south-east  to  north- 
west, in  the  same  direction  as  the  bed  of  submarine  coal.  In  fact,  alumin  schist 
(aluminous)  is  found  first  at  Andrarum,  and  a  bed  of  coal  has  been  recently  disco- 
vered at  Hoganess,  upon  the  borders  of  the  Sound,  or  entrance  of  the  Baltic. 

In  short,  it  is  a  very  remarkable  thing,  that  coal,  a  substance  so  easily 
inflammable,  is  found  covered  over  with  substances,  which,  if  they  are 
not  the  products  of  volcanos,  seem  at  least  to  owe  their  origin  to  fusion,  occasioned 
by  the  powerful  action  of  caloric.     The  most  striking  example  of  this  collocation  of 
the  seams  of  coal  has  not  yet  been  examined  with  due  care.     The  islands  of  Feroe 
which  appear  to  be  nothing  but  masses  of  basalt,  and  which  rise  perpendicularly  from 
the  bosom  of  the  sea  to  the  height  of  1800  feet,  contain  an  extensive  mine  of  coal 
inclining  to  the  variety  named  "  dry  coal."lf     It  is  found  in  the  island  of  Sudoree,' 
and,  according  to  the  descriptions  given  of  it,  it  seems  to  have  at  once,  for  its  roof 
its  wall,  and  its  support,  basalt,  trapp,  or  rocks  which  are  closely  connected  with 
these  two  kinds.** 

All  bituminous  substances  exercise  in  a  singular  manner  the  ingenuity  of  the  natu- 

*  Desmarets,  Nouv.  Encyclop.  Ge'og.  Phys.  art.  JRouelle. 

f  Duhamel,  Extrait  d'un  Me"moire,  &c.  Journal  des  Mines,  viii.  33. 

*  Delametherie,  The"orie  de  la  Terre,  v.  p.  39. 

§  Baillet,  inspector  of  mines,  quoted  by  Haiiy,  Mineral,  iii.  320. 

II  Memoirs  of  the  Society  of  Rural  Economy  at  Copenhagen,  (in  Danish,)  i.p  455—496. 

1  See  Charbon. 

'*  Memoires  de.  la  Soctftf  d'Histoire  Naturae  d$  Copejihague,     Voyer,  article  Ftroe,  ci« 
apres, 
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ralist,  who,  though  he  can  discover  the  elements  of  which  they  are  composed,  can- 
not explain  the  origin. 

Jet.  Jet  is  found  so  differently  described,  that  we  cannot  say  whether  it  is 

Elastic  pitch,  fossil  wood,  or  hardened  asphaltum.  The  elastic  bitumen,  which  occurs  in 
England,  near  Calstleton  in  Derbyshire,  appears,  according  to  the  researches  of  two 
distinguished  naturalists.*  to  be  a  substance  identified  with  the  cahoutchuc,  or  elastic 
gum,  which,  certain  trees  in  Peru  furnish.  This  fossil  cahoutchuc  transported  to  so 
great  a  distance  from  the  warm  climate  in  which  it  must  have  been  produced,  seems 
then  to  furnish  a  new  proof  of  the  astonishing  revolutions  which  our  globe  has  under- 
gone. The  state  of  hardness,  however,  in  which  certain  portions  of  this  bitumen 
are  found,  renders  the  nature  of  it  very  uncertain. 

Succinum,  or  I  The  most  celebrated  of  all  the  bituminous  substances,  is  assuredly 
yellow  amber.  |  Succinum,  or  yellow  amber.  We  have  seen  what  a  prominent  part  the 
Succine  islands,  or  the  Electrides,  formed  in  the  history  of  the  ancient  geographical 
traditions,  and  that  we  may  with  equal  probability,  seek  for  this  country  of  yellow  am- 
ber in  the  Asturias,  where  that  substance  abounds  in  the  beds  of  coal  :|  and  in  Eas- 
tern Prussia,  where  the  Baltic  Sea  throws  pieces  of  it  upon  the  coasts,  and  where 
formerly  the  fishermen  collected  lumps  of  it  in  their  nets,  J  whilst  now  it  is  the  regu- 
lar working  of  the  hills  of  sand  in  the  neighbourhood  of  the  sea,  which  furnishes  the 
greatest  quantity.  §  There  was  lately  found  at  Schleppackenj  at  the  distance  of 
twelve  German  miles  from  the  sea,  the  largest  piece  of  amber  that  was  ever  known; 
it  weighs  13^  pounds,  and  is  preserved  in  the  royal  museum  of  Berlin.  ||  Next  to 
Prussia,  Eastern  Pomerania  furnishes  the  greatest  quantity  of  amber:  where  it  ia 
also  worked  in  quarries.lT  In  general,  the  whole  of  the  plain  which  borders  the 
Baltic  Sea  on  the  south,  produces  amber  commonly  within  the  beds  of  sand,  and  of 
clay,  sometimes  in  the  midst  of  imperfect  coal.**  These  depdts  of  amber  extend 
from  Livonia,  and  particularly  from  Conrland,  to  the  western  coasts  of  Sleswick, 
where  perhaps  the  Phoenicians  purchased  this  substance  formerly  so  much  sought 


origin  of  yei-  I  The  situations  m  which  yellow  amber  occurs  ;  the  physical  and  chemi- 
low  amber,  j  Cal  qualities  of  this  substance,  which  appears  to  approach  the  resinous 
gums  ;  the  insects  which  are  found  enclosed  within  it,  as  in  a  crystal  prison  ;  every 
thing,  in  short,  connected  with  its  history,  would  induce  us  to  regard  this  fossil  as  a 
juice  which  once  flowed  from  a  tree,  and  which,  buried  in  the  earth  by  some  natural 
convulsion,  would  be  impregnated  with  mineral  vapours,  and  acquire  a  certain  de- 
gree of  consistency.  JJ  But  as  the  copal,  the  only  kind  of  known  gum  which  resem- 
bles amber,  is  brought  to  us  from  Africa  and  the  East  Indies,  it  would  appear,  that 
the  forests  in  which  amber  is  produced,  could  not  exist  in  the  environs  of  the  Baltic, 
unless  a  very  elevated  temperature  prevailed.  Thus,  these  small  fragile  crystals, 
which  at  first  seem  to  be  only  an  object  of  idle  curiosity,  become  so  many  monuments 
of  the  revolutions  which  our  planet  has  experienced. 

*  Delame'therie,  Journal  de  Physique,  xxxi.  p.  311  ;  Faujas  Saint-Fond,  Annalesdu  Museum 
d'Histoire  Naturelle,  1,  261,  sgq.  ;  Mawe,  Mineralogy  of  Derbyshire,  viii.  80. 

f  D.  Casal,  Histoire  M£dicale  des  Asturies,  dans  les  Annales  des  Voyages,  viii.  80. 

%  Boet.  De  Lapid.  et  Gemmis,  1.  ii.  p.  159.  Hartmann,  Succini  Prussici  Historia  Physica, 
etc.  ;  Frnncfort,  1677,  etc. 

§  Hasse,  la  Prusse,  le  pays  d'ambre  jaune  et  le  paradis  ;  Koenigsberg,  1799. 

U  Kant,  Geographic  Physique,  vii.  154,  (supplement  ) 

Tl  Brennus,  Journal  Litte"raire  de  Berlin,  Janvier  1802,  p.  13,  Te"or.,  p.  141.  Ruhs,  M^moires 
de  Pome'ranie,  1,  cah.  iv.  p.  399. 

**  Seetzen,  Magasin  min^ralog.  de  M.  Hoff,  1.  vol.  4e  cahier,  p.  406. 

|f  Heinze,  Nouveau  Magasin  de  Kiel,  ii.  337,  sgg.  (d'apr£s  les  Me*moires  de  1'  Academic  des 
Sciences  de  Copenhague.) 

tt  Fourcroy,  El6mens  d'Histoire  Naturelle  et  de  Chimie  (e^it.  de  1789,)  iii.  443. 
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Continuation  of  the  Theory  of  Geography.     Of  the  simple  substances  which  compose 
the  solid  part  of  the  globe.     Section  Second :  of  Metals. 


General  view 
of  metals. 


THE  only  minerals  which  remain  for  us  to  consider,  are  metals  ;  sub- 
stances whose  brightness,  weight,  density,  ductility,  and  fusibility,  engage 
the  attention  of  mineralogists  and  crystallographers  ;  substances  which,  forming  some- 
times the  representative  signs  of  the  products  of  industry,  and  sometimes  the  useful 
or  the  formidable  instruments  of  our  arts,  and  our  passions,  ought  to  be  carefully  no- 
ticed in  the  description  of  political  states  ;  but  they  peculiarly  deserve  attention  in 
the  details  of  physical  geography,  from  the  intimate  relation  which  they  bear  to  the 
two  great  agents  of  nature,  electricity  and  magnetism.  Our  knowledge  of  facts  is 
too  limited  for  enabling  us  to  discuss  with  advantage  the  bold  hypothesis  of  some 
Danish  and  German  naturalists,  who  pretend  to  form  from  analogical  conjectures  a 
theory  of  the  electrical  and  magnetic  phenomena  observed  in  metals,  and  who  have 
even  ventured  to  draw  from  it  the  conclusion,  that  the  solid  centre  of  the  globe  was 
a  metallic  mass,  all  the  mineral  substances  in  which  were  only  oxides.*  This  theory, 
unsatisfactory  and  defective,  notwithstanding  of  all  the  attempts  to  support  it  by 
vague  analogies,  acquires,  indeed,  some  interest,  from  its  approximating  to  the  re- 
sults of  Sir  H.  Davy's  new  experiments,  which  seem  to  indicate  the  metallic  nature 
of  a  number  of  substances  in  appearance  earthy  and  alkaline.  We  must  wait  the  ul- 
terior progress  of  these  interesting  researches,  before  we  can  apply  them  to  explain 
the  theory  of  the  earth.  But  all  philosophers  should  agree  in  considering  the  bear- 
ings and  position  of  metals,  as  a  subject  worthy  our  most  careful  and  persevering  re- 
searches. Physical  geography  indispensably  requires  that  a  subject  of  this  nature 
should  constitute  one  of  its  departments  ;  and  if  we  devote  to  it  a  certain  portion  of 
our  pages,  our  readers  will  perceive,  in  the  progress  of  our  work,  the  advantages 
which  are  thus  afforded  us,  even  in  the  study  of  political  geography.  We  shall  class 
metals  according  to  their  specific  gravity. 

Platina  remained  unknown,  or  neglected,  until  1735.  Don  Ulloa,  a  |  Piatma. 
Spanish  geometrician,  who  accompanied  Condamine  and  Bouguer,  in  their  voyage, 
to  measure  a  degree  at  Peru,  having  found  this  metal  there,  announced  the  discovery 
of  it  in  the  relation  of  his  voyage.  Platina  as  yet  has  been-  found  only  in  the  gold 
mines  of  America,!  particularly  in  those  of  Santa  Fe,  near  Carthagena,  in  Castille 
d'Or,  and  in  the  mines  of  Choco,  in  Peru.  It  is  brought  to  us  in  little  grains,  mixed 
with  gold  dust,  ferruginous  sand,  and  some  particles  of  mercury.  That  which  has 
been  brought  into  Europe,  contains  three  or  four  extraneous  minerals.  J  It  is  tho 
least  fusible  of  all  the  metals. 

To  melt  it  into  ingots,  it  is  mixed  with  arsenic,  a  substance  which  renders  the 
platina  very  fusible,  and  from  which  it  is  afterwards  easily  separated  by  roastingi 
But  this  process  exposes  the  workmen  to  vapours,  the  danger  of  which  is  unfortu- 
nately too  well  known.  It  is  of  platina  that  those  rods  are  made,  that  have  been  em- 
ployed in  measuring  the  base  of  the  chain  of  triangles,  whence  has  been  deduced  the 
length  of  the  arc  of  the  meridian  which  traverses  France,  and  by  consequence,  the 
distance  from  the  equator  to  the  northern  pole. 

This  metal  has  been  chosen  for  such  purposes,  because  it  is  little  sus-  I  property  of 
ceptible  of  dilating,  or  contracting  from  the  variations  of  temperature,  j  Platina- 
Its  dilatation,  according  to  Borda,  is  only  TT^o7  f°r  one  degree  of  the  centigrade 


*  Steffens,  Histoire  Int^rieure  de  la  Nature.  Schelling-,  The'orie  de  TUnivers.  Id.  Journal  de 
Physique  Speculative,  i.  cah.  2.  Ritter,  le  Side"risrne,  etc. 

f  It  is  also  found  in  Estramadura  in  Spain.  —  T. 

*  Fourcroy  et  Vauquelin,  Annales  du  Museum,  tome  iii.  p.  149;  tome  iv.  p.  77.  sqq, 
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thermometer,  or  79^v  for  a  degree  of  Reaumur.  Whilst  a  rod  of  iron  dilates 
-y-fJj-y^  for  a  centesimal  degree,  and  y-yj^^  for  a  degree  of  Reaumur.* 
Gold,  its  posi-  I  Gold  is  only  found  in  its  native  state,  that  is  to  say,  almost  pure.  It 
I  exists  in  all  kinds  of  earth.  It  is  found  in  little  beds  in  the  primitive 
mountains  of  gneiss,  and  of  micaceous  schist,  in  the  country  of  Salzbourg,  and  in 
Carniola;  it  occupies  veins  in  the  mountains  of  sienite  and  porphyry  near  Kremnitz 
in  Hungary,  in  the  secondary  rocks  of  argillaceous-quartzous  schist,  or  even  of  sand- 
stone, (gresj)  at  Zalatna  in  Transylvania,  and  in  an  argillaceous  free  stone,  (gres 
argikux)-\  not  far  from  Ekaterinbourg  in  Siberia;  'thus,  says  Werner,  J  this  metal  has 
been  formed  in  very  different  periods.  It  is  also  proved  by  the  experiments  of  Sage, 
Berthollet,  Rouelle,  Darcet,  and  Deyeux,§  that  there  are  particles  of  gold  existing  in 
vegetables.  Berthollet  has  extracted  about  2  grammes,  TY7  or  40  grains  ^  of  gold, 
from  489  hectogrammes,  or  a  quintal  of  ashes.  Werner  assures  us,  that  at  Zalatna, 
native  gold  has  been  found  in  half  petrified  wood,  or  rather,  says  he,  in  bituminous 
wood.  |) 

SSno?1  I  ^ne  mme  °^  £°k*  wn*cn  *s  m  Norway  is  poorer  than  that  in  Sweden; 
gX"01  I  those  of  the  north  produce  altogether  scarcely  the  twentieth  part  of  the 
quantity  furnished  by  that  of  Nagyag  in  Transylvania,  or  that  of  Kremnitz  in  Hun- 
gary. But  what  indeed  are  all  the  gold  mines  of  Europe,  taken  together,  in  com- 
parison of  one  single  mine  in  Peru  or  Brazil?  In  going  from  La  Paz,  towards  Potosi, 
and  Tucuman,  all  the  beds  of  clayey  schist  are  found  penetrated  with  veins  of  auri- 
ferous quartz  ;  and  the  fall  of  a  shelf  of  rock  discovers  masses  of  gold  from  2  to  300 
pounds  in  weight.ll  The  islands  of  Borneo,  of  Celebes,  or  Macassar,  and  of  Su- 
matra, situated  under  the  equator,  contain  very  rich  mines  of  gold,  though  badly 
worked.** 

sands  produc-  I  Europe  has.also  rivers,  which  carry  along  with  them  some  grains  of 
ing  gold.  I  g^  .  kuj.  -n  Africa,  in  searching  along  the  rivers,  we  find  almost  every 
where  auriferous  sand.  In  Nigritia,  the  natives  are  regularly  employed  every  year 
in  this  golden  harvest,  after  having  finished  that  of  the  corn.  -  Near  Akim,  upon  the 
coast  of  Guinea,  one  person  may  pick  up  several  ounces  a  day*  This  increasing 
abundance  of  one  of  the  most  weighty  and  dense  metals,  as  we  approach  the  equator, 
presents  to  us  a  question,  as  interesting  as  it  is  difficult  to  solve. 
Quality  of  I  The  valuable  qualities  of  gold  render  it  worthy  of  the  rank  which 
^°IA'  \  opinion  has  assigned  to  it  amongst  metals.  Less  brilliant  than  platina, 

it  has  a  colour  more  agreeable  to  the  eye.  Thus,  the  poets  have  not  failed  to  give 
golden  locks  to  Apollo  ;  to  Jupiter  a  throne  of  gold  ;  Vulcan  employs  gold  to  forge 
a  buckler  for  Achilles;  in  short,  in  the  form  of  an  adjective,  the  words  gold  and  beau- 
ty are  synonymous  amongst  the  Greeks.  '  Tractable  in  the  hands  of  art,  from  its 
great  ductility,  gold  assumes  every  form  which  we  wish  it  to  acquire.  The  gold- 
smith, the  jeweller,  the  embroiderer,  and  the  gilder,  employ  it  with  equal  facility.  It 
is  capable  of  the  most  astonishing  superficial  extension,  thus  making  up,  in  some 
measure,  for  its  scarceness,  by  its  ductility.  A  quantity  of  gold,  of  the  weight  of 
one  grain  (53  milligrammes)  can  be  beaten  out  into  a  sheet,  the  surface  of  which 
will  cover  50  square  inches,  or  3T6-/Tj  square  decimetres  ;  and  when  used  in  the  gild- 
ing of  silver  wire,  its  extension  is  nearly  sixteen  times  greater.  The  tenacity  of  gold 
is  such,  says  Haiiy,  that  one  thread  of  this  metal,  of  2T79  millimetres,  orTV  of  an  inch 
in  diameter,  can  support  a  weight  of  244-p,  kilogrammes,  or  500  pounds,  without 
breaking.  As  gold  is  very  soft,  it  must  be  mixed  with  copper,  when  coined  into 
money.  This  alloy  gives  it  a  reddish  tinge.  Gold  acquires  a  resinous  electricity.  ft 

•  Or  about  '  accordinS  to  the  scale  of  Fahrenheit.    One  degree  of  Reaumur  being 


supposed  equallto  2|  of  Fahrenheit.  —  T. 

f  Gres  sometimes  means  flint  or  silicious  substances,  and  sometimes  is  translated  free-stone. 
The  context  must  determine  which  it  designates.  —  T. 

*  Werner,  Nouvelle  The'orie  des  Filons,  §  77. 

§  Chaptal,  Etemens  de  Chimie,  torn.  iii.  p.  401.  1  Thcorie  des  Filons,  loc.  cit. 

1  Helm.  Journal  d'un  Voyage  de  Buenos-Ayres  a  Lima,  (en  All.) 

••  Mem.  de  la  Socie'te  de  Batavia,  ii.  166,  iv.  589,  etc, 

ft  Haiiy,  Annales  du  Muse'um.  iii.  309.  sqq. 
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Native  silver  is  rarely  found  pure  in  the  bosom  of  the  earth ;  it  is  |  silver, 
sometimes  mixed  with  copper  and  iron,  and  sometimes  with  gold,  but  more  frequently 
with  arsenic.     The  same  province  of  South  America  which  possesses  the  richest 
gold  mines,  namely,  Peru,  contains  also  great  treasures  of  silver. 

The  mines  of  Potosj  produced,  from  the  year  1545  to  1648,  about  |  ^t2]JJ*iJJ1 
395,619,000  piastres,  but  they  are  exhausted.  In  North  America,  |  S^SS.0 
Mexico  abounds  in  silver,  about  22  millions  of  piastres  being  derived  from  it  every 
year.*  Silver  is  apparently  diffused  throughout  the  whole  extent  of  the  old  conti- 
nent ;  but  the  mines  which  are  now  best  known,  are  almost  all  found  in  the  temperate 
zone  of  the  North.  |>Those  of  Siberia,  of  Saxony,  and  of  Hartz,  are  at  the  50th 
degree  of  latitude — those  of  Konigsberg  in  Norway,  at  the  60th  degree.  The  pro- 
duce of  these  mines,  however,  is  trifling,  compared  to  the  mineral  riches  of  America, 
which  are  contained  within  the  two  parallels,  distant  thirty  degrees  from  the  equator. 
*We  are  ignorant  whether  Africa  possesses  mines  of  silver  equal  to  those  of  the  New 
World. 

Silver  is  found  in  quartz,  limestone,  sulphated  zinc,  and  sometimes  |  its  position, 
in  petrosilex;|  ^  *s  rarely  met  with  in  granite  rocks.  At  Frankenberg,  in  Hesse, 
leaves  of  native  silver  are  found  adhering  to  petrifactions.  J  This  metal  exists  in 
grains  (though  rarely)  in  a  thread-like  form,  in  thin  laminae,  in  ramifications,  in  octa- 
hedral crystals,  and  sometimes  in  very  considerable  masses.  We  are  assured,  that 
one  was  found  at  Schneeberg,  in  Saxony,  in  1748,  which  weighed  400  quintals,  or 
196  kilogrammes.§  Another  mass  was  found  at  Konigsberg,  of  the  weight  of  560 
marks,  (about  270  kilogrammes,)  and  is  preserved  in  the  Royal  Museum  at  Copen- 
hagen. Bergmann  says,  that  there  has  been  found  in  the  sands,  upon  the  coasts  of 
Peru,  masses  of  150  marks  of  silver  entirely  pure. 

Silver  is,  next  to  gold  and  platina,the  most  unalterable  of  the  metals- 
its  surface  only  blackens  in  those  places  where  there  are  sulphureous 
and  inflammable  vapours.  It  is  remarkable  that  silver,  alloyed  with  a  considerable 
portion  of  gold  or  copper,  preserves  its  white  colour ;  whilst  a  small  quantity  of  sil- 
ver or  copper,  mixed  with  gold,  changes  very  sensibly  the  colour  of  this  latter 
metal.  This  phenomenon,  common  to  all  white  metals,  made  Newton  imagine, 
that  the  particles  of  white  metals  have  much  more  surface  than  those  of  yellow  me- 
tals, and  that  they  are  even  opaque ;  so  that  they  cover  the  gold  and  copper,  without 
permitting  the  colour  of  these  metals  to  pierce  through  theirs.  They  ought,  on  the 
other  hand,  to  be  more  thin,  because  the  white  light  which  they  reflect,  answers  to  a 
greater  degree  of  tenacity,  than  the  yellow  of  gold  or  copper.  ||  According  to  the 
experiments  of  Brisson,  and  the  calculations  of  Haiiy,1T  the  specific  gravity  of  a 
mixture  of  gold  and  copper,  exceeds  the  sum  of  the  specific  gravities  of  the  two 
metals  when  separate  about  TXT.  On  the  contrary,  the  specific  gravity  of  a  mixture 
of  silver  and  copper,  is  less  than  the  total  of  the  specific  gravities  of  the  two  metals, 
by  about  j1^.  Another  physical  quality  of  silver  is  still  more  worthy  of  our  attention, 
the  property  which  it  has,  when  dissolved  in  nitric  acid,  of  crystallizing  under  a  kind 
of  vegetable  or  arborescent  form,  producing  what  is  called  the  tree*of  Diana.  It 
would  seem,  that  the  crystals  of  which  this  kind  of  mineral  vegetation  is  composed, 
may  be  considered  as  small  magnetic  rods,  whose  poles,  by  attracting  and  repelling 
each  other,  determine  their  respective  positions.**  Silver,  though  less  rare  than 
gold,  has  been  preferred  to  that  metal,  as  a  representative  of  value;  the  resistances 
which  it  opposes  to  the  action  of  the  air  and  humidity ;  its  brilliant  whiteness,  and 
its  malleability,  render  it  applicable^to  a  multiplicity  of  purposes  both  useful  and  orna- 
mental, which  are  too  well  known  to  require  enumeration. 
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Sulphate  of  silver,  that  is,  silver  combined  with  about  j  of  sulphur, 
commonly  bears  the  absurd  name  of  (mine  d' urgent  vitreuse]  vitreous 

*  Humboldt,  Essai  Politique  surla  Nouvelle  Espagne. 
f  Bergmann,  Geographic  Physique,  i.  266. 
4=  Werner,  Nouvelle  Theorie  des  Filons,  $  78  et  79. 
§  Haiiy,  Mine'ralogie,  vol.  iii.  p.  388.  note  2. 
||  Newton,  Optice  Lucis.  lib.  ii.  part  3.  proposit.  7. 
f   Haiiy,  Mineralogie,  torn.  iii.  p.  380  et  390. 
**  Ilitter,  Memoires  sur  le  Galvanisme,  i.  call,  2.  p.  280, 
VOL.  I.— 0 
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silver,  though  it  has  not  even  the  exterior  appearance  of  glass.  AntimOnial  sul- 
phureted  silver  is  commonly  called  red  silver,  and  the  fine  lively  red,  which  is  the 
essential  colour  of  it,  justifies  the  name.  The  transparent  crystals  of  this  metal 
form  not  a  bad  imitation  of  the  ruby  ;  the  more  beautiful  they  are  the  less  silver  they 
contain. 

Mercury.  |  Native  mercury  is  generally  found  in  brilliant  and  moveable  globules, 
disseminated  in  the  clayey  schist,  as  at  Idria  in  Friuli,  or  rather  in  Carniolia ;  in  marl, 
in  quartz,  as  in  the  district  of  Deux  Fonts,  and  in  primitive  lime-stone,  as  at  Alma- 
den  in  Spain.  This  metal  requires  so  little  heat  for  its  fusion,  that  the  atmosphere 
always  contains  enough  to  preserve  it  in  the  fluid  state.  Thacold  of  Siberia,  how: 
ever,  and  of  Northern  Russia,  sometimes  converts  it  into  the  solid  form,  which  has 
in  congeia-  been  erroneously  considered  as  congelation,  it  is  then  almost  as  malle- 
tion-  able  as  tin,*  and  admits  of  being  extended  into  very  thin  sheets  :|  be- 

sides, its  oxide  repasses  to  a  metallic  state,  without  the  intervention  of  any  foreign 
substance.  It  possesses,  then,  the  essential  qualities  of  metals,  and  approaches  the 
nature  of  those  that  are  the  most  perfect.  Mercury  amalgamates  with  almost  all  me- 
tallic substances,  but  chiefly  with  gold,  silver,  tin,  and  bismuth  ;J  it  is  this  property, 
joined  to  the  facility  with  which  it  evaporates,  that  causes  it  to  be  employed  in  gild- 
ing, and  in  working  mines  of  gold  and  silver.  The  silvering  of  glass  is  effected  by 
amalgam  of  mercury  and  tin.  Philosophers  make  use  of  the  same  amalgam  to 
spread  upon  the  rubbers  of  electric  machines.  The  efficacy  of  medicines  formed 
of  oxides  of  mercury,  is  entirely  owing  to  the  facility  with  which  these  oxides  are 
decomposed  by  parting  with  their  oxygen.  All  these  physical  and  chemical  quali- 
ties show  what  an  important  part  mercury  would  act  in  the  formation  of  our  earth,  if 
sGtu°aBJonhofal  I  *l  tnere  existec*  m  Sreat  quantities.  At  present,  this  metal  is  found  only 
rm Tcury.0  |  in  very  small  portions,  and  at  great  distances — it  seems  to  fail  in  coun- 
tries in  the  vicinity  of  the  arctic  pole.  The  whole  of  Siberia  presents  to  us  only 
two  or  three  ambiguous  specimens.  §  The  New  Continent  is  not  more  abundantly 
provided  with  it.  The  natural  amalgam  of  mercury  and  silver,  is  called  silvery  mer- 
cury. It  remains  for  us  only  to  notice  the  sulphuret  of  mercury,  well  known  under 
cinnabar.  |  the  name  of  cinnabar,  or  vermilion  cinnabar,  and  which  is  sometimes 
found  in  regular  veins. 

Lead.  |      An  ignoble  metal  claims  the  rank  next  to  mercury,  that  is,  lead,  a  sub- 

stance of  very  dense  structure,  but  extremely  deficient  in  point  of  hardness,  elasti- 
city, and  even  ductility.  It  is,  however,  of  great  utility  in  its  metallic  state;  con- 
duit pipes,  balls  for  guns,  and  other  plain  and  coarse  implements  are  made  of  it ;  and 
the  oxides  of  lead  are  employed  in  many  of  the  arts.  It  is  lead  which  gives  to  glass 
an  unctuosity  which  renders  it  susceptible  of  being  easily  cut  and  polished.  It  is  to 
lead,  or  to  its  red  oxide,  that  glass,  called  flint  glass,  owes  the  quality  which  renders 
it  so  valuable  for  the  construction  of  the  object  glasses  of  achromatic  telescopes, — 
the  quality  of  divesting  the  images  of  those  colours,  with  which  they  appear  to  be 
edged  when  we  view  them  through  a  common  telescope.  The  oxides  of  lea<f  fur- 
nish a  variety  of  colours  both  to  the  pallet  of  the  painter,  and  the  toilet  of  the  mo- 
dern La'is. 

Position  of  I  This  metal  is  generally  found  mineralized  by  sulphur,  forming  an  ore 
I  commonly  called  galena,  which  is  almost  always  mixed  with  iron,  with 
antimony,  and  especially  with  silver.  This  ore  is  generally  worked  only  for  the 
purpose  of  extracting  from  it  the  silver  it  contains.  Werner  specifies  seventeen  forma- 
tions of  galena  of  different  periods,  in  all  sorts  of  locks,  from  the  quartz  to  pit-coal.  || 
There  are  no  kind  of  mines  more  common  in  Europe.  The  kind  of  galena  which 
Geographical  I  contains  silver,  is  met  with  in  Danish  Laponia.  But  lead  is  not  found  in 
extension.  |  abunciance,  any  where  in  the  North  of  Europe,  or  Asia.  It  begins  to 

*  Ber^mann,  G£og-.  Phys.  i.  227.  Corap.  Hachette  et  Hassenfratz,  dans  le  Journal  de  PEcole 
Polytechnique,  i.  can.  p.  123.  et  suiv. 

f  Braun.  Comment.  Petrop.  novi.  xi.  p.  268.  Blagden,  Philosoph.  Transact.  1783.  vol.  Ixxiif. 
p.  329.  *  Gellert.  Principesde  Chimie  Docimastique,  152,  (en  All.) 

§  Georg-i,  Description  de  la  Tlussie,  iii.  406. 

!!  Werner,  Theorie  des  Filons,  p.  156-161  (en  All.) 
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discover  itself  in  great  quantities,  only  in  Germany,  France  and  England.  We  are 
assured  that  in  the  interior  of  Louisiana,  it  forms  vast  beds  upon  the  surface.*  Car- 
bonate of  lead,  or  mineral  white  lead,  often  accompanies  galena;  it  is  an  oxide  mine- 
ralized by  carbonic  acid.  Molybdate  of  lead,  or  the  oxide  mineralized  by  molybdic 
acid,  is  found  at  Bleyberg  in  Carinthia ;  it  generally  bears  the  name  of  yellow  lead. 
The  red  lead  of  Berezof  in  Siberia  is  mineralized  by  the  chromic  acid.  It  is  still 
doubtful  whether  there  exists  any  lead  in  the  native  state. 

Nickel  is  not  a  very  ductile  metal ;  it  is  of  no  use  in  the  arts,  but  it  pos-  |  Nickd. 
sesses  some  magnetic  properties. |  It  generally  accompanies  cobalt,  an  equally  mag- 
netic substance ;  these  two  metals,  of  a  nature  nearly  allied  to  that  of  iron,  and  often 
containing  particles  of  it,  seem  to  occur  most  plentifully  in  the  north. 

Copper,  one  of  the  metals  of  which  nature  is  most  lavish,  appears  to 
occupy  two  great  regions  of  the  globe  which  admit  of  being  distinctly 
defined.  We  know  that  it  abounds  in  Norway,  in  Sweden,  in  Hungary,  in  England^ 
in  the  .Uralian  mountains,  throughout  all  Siberia,  in  Chinese  Tartary,  and  Japan.  We 
must  also  add,  that  several  islands  between  Kamtschatka  and  America  produce 
masses  of  native  copper ;  J  that  immense  beds  of  it  are  found  upon  the  banks  of  the 
Ohio;§  and  lastly,  that  there  have  been  signs  of  its  existence  in  Greenland,  and  in 
Iceland.  ||  This  metal  then  seems  to  be  common  to  all  the  countries  situated  in  a 
zone  of  about  45  degrees  of  latitude  around  the  northern  pole.  But  it  is  found  on 
the  other  side,  over  all  the  south  of  Africa,  from  Congo, TT  to  the  Cape  of  Good 
Hope,**  and  according  to  Beniouski  in  Madagascar.  The  southern  extremity  of 
America  appears  also  to  contain  considerable  mines  of  it;|t  and  Brazil  presents  to 
our  notice,  an  immense  block  of  it  in  the  native  state.  It  appears  then,  that  this 
mineral  is  accumulated  at  the  two  extremities  of  the  two  great  continents.  We 
must  at  the  same  time  admit,  that  this  interesting  sketch  may  meet  with  objections, 
drawn  from  the  existence  of  extensive  mines  of  copper  in  the  country  of  Moroc- 
co ,-JJ  in  the  island  of  Cyprus,  and  Turkish  Armenia,  mines  which  by  connecting 
together  the  two  regions  that  have  just  been  pointed  out,  compel  us  to  regard  copper 
as  a  substance  common  to  all  the  zones  of  our  planet. 

With  respect  to  native  copper,  naturalists  agree  in  distinguishing  two 
different  formations ;  copper  of  the  first  formation  is  in  crystals,  in  thin  _ 
plates,  in  threads,  in  clusters,  which  are  commonly  found  attached  to  quartz,  or 
schist,  and  sometimes  primitive  limestone,  as  is  the  case  near  Ekaterinbourg  in  Sibe- 
ria, and  at  Tunaberg  in  Sweden. 

The^  copper  of  cementation  is  of  more  recent  formation ;  it  is  obtained  from  sul- 
phate of  copper,  (commonly  called  vitriol,)  held  in  solution  in  water,  and  decomposed 
by  the  application  of  heat.  It  forms  concretions  upon  different  stony  substances, 
and  even  upon  organic  bodies.  Waters  impregnated  with  particles  of  copper  are 
called  cementatory  waters.  Amongst  the  ores  of  copper,  the  most  com-  Cementatory 
mon  is  the  pyrites  of  copper.  In  the  mines  of  Kopparberg  in  Sweden,  wateri* 
of  Rceras  ia  Norway,  in  those  of  Siberia,  and  in  general  in  all  the  great  copper 
works,  this  metal  is  principally  obtained  from  pyrites  of  a  yellow  or  iris  colour,  in 
which  it  is  found  mineralized  by  iron  and  sulphur.  The  grey-coloured  copper  con- 
tains silver,  antimony,  lead,  sulphur,  &c.  The  sulphuret  of  copper,  or  copper  com- 
bined principally  with  sulphur,  has  a  vitreous  appearance.  In  the  state  of  oxide, 
copper  assumes  various  tints,  red,  blue,  or  green.  The  silky  or  pearly  carbonate  of 
copper,  (the  satin-like  ore  of  Bergmann,)  presents  a  green  colour  like  an  emerald, 

*  See  Description  de  la  Louisiane. 

t  Experiences  des  Biot,  cite  dans  le  Tableaux  des  Especes  Mineral  de  Lucas,  p.  297.  Comp. 
Haiiy,  Minerals,  iii.  512 

*  Georgi,  Hussie,  424.  Sauer.  etc.  §  Michaux,  Voyages  aux  etats  de  POuest. 

||  In  almost  all  his  descriptions  of  mines  either  of  metals  or  coals,  M.  Malte-Brun  seems  to 
forget  there  is  such  a  country  as  England,  remarkable  for  its  mines  of  tin,  lead,  iron,  copper, 
and  coals.    At  the  time  when  he  wrote,  it  was  the  fashion,  if  possible,  to  forget  it.— T. 
t  Lopez.  Relazione  dt  Congo,  p.  14.  Cavazzi.  trad,  de  Labat.  i.  35. 

Sparman,  Voyage,  5P6.  (en  All.)  Patterson,  Barrow,  etc.  etc. 
f  Viclaure,  Istoria  Geografica  di  Chili. 
n  Hoest,  Notices  de  Maroc.  (trad,  du  Dan.  en  All.)  p.  310.  Chenier.  etc, 


Position  of 
copper. 


108  BOOK  TENTH. 

softened  by  a  sort  of  satin  lustre,  which  has  the  effect  of  giving  it  a  more  beautiful 
appearance.  This  same  copper,  in  a  state  of  concretion,  forms  the  substance  named 
Malachite.  |  malachite,  which  is  susceptible  of  a  fine  polish,  and  of  which  the  cheeks 
of  chimneys,  snuff  boxes,  and  various  trinkets  are  made.  It  is,  to  use  the  happy 
expression  of  M.  Haiiy,  the  alabaster  of  metallic  substances.* 
Qualities  of  As  it  is  the  province  of  political  geography  to  treat  of  manufactories 

copper-  I  which  have  the  working  of  metals  for  their  object,  we  shall  be  pardoned, 

we  trust,  if  we  mention  in  a  few  words  the  eminently  useful  qualities  of  copper.  This 
mineral,  while  it  is  much  more  ductile  than  iron,  is  also  more  durable  than  tin  and 
lead.  Its  tenacity  is  such,  that  one  wire  of  copper  of  2,7  millimetres,  or  -f^  of  an 
inch  diameter,  can  sustain  without  breaking,  a  weight  of  146  kilograms,  or  about 
320  pounds  English.  The  useful  qualities  of  copper  are  partly  balanced  by  its  very 
changeable  nature.  Exposed  to  the  air,  or  to  damp,  it  is  very  soon  covered  with 
that  rust  known  under  the  name  of  verdigris,  which  is  one  of  the  most  active  poisons: 
When  melted  and  refined,  it  is  called  purified  or  rose  copper,  which  is  less  dense 
than  native  copper.  What  we  call  yellow  copper,  or  brass,  is  a  compound  of  cop- 
per and  zinc,  which  is  obtained  by  the  cementation  of  copper  with  calamine,f  and 
which,  from  being  less  subject  to  rust,  furnishes  the  watchmaker,  the  mechanical 
philosopher,  and  the  geometrician,  with  so  many  instruments  of  general  use,  exqui- 
sitely delicate  in  their  workmanship,  and  at  the  sametime  of  great  durability.  But  if 
the  two  metals  are  directly  united  by  fusion,  the  mixture  takes  the  name  of  pinchbeck, 
tombac,  and  gold  of  Manheim.  The  brass  dilates  -yo-Yo?  for  every  degree  of  Reau- 
mur, and  j-j-g-o-o-?  f°r  every  degree  of  the  centrigrade  thermometer.  J  The  specific 
gravity  of  brass  is  about  --^th  more  than  the  sum  of  the  two  specific  gravities  of 
Bronze.  |  copper  and  zinc.  Bronze  is  made  by  uniting  a  certain  quantity  of  tin 
with  copper ;  it  is  more  elastic  and  sonorous  than  pure  copper.  It  is  this  compound, 
that  is  to  say,  the  perverted  use  of  it,  which,  following  the  steps  of  the  conqueror, 
hurls  forth  the  thunderbolts  of  war  against  peaceful  nations.  It  was  of  bronze  that 
the  genius  of  the  Greeks  fashioned  the  august  images  of  their  gods,  and  the  cherished 
features  of  the  benefactors  of  the  earth.  Without  the  aid  of  copper  and  iron,  man 
could  neither  have  attained  his  present  height  of  civilization,  nor  have  lent  to  crime 
the  destroying  energy  of  the  infernal  powers.  But  let  us  return  to  the  subject  imme- 
diately before  us 

Cobalt.  |       Cobalt,  which  partakes  with  oxidated  iron  a  magnetic  property  in  an 

eminent  degree,  seems  to  be  of  two  formations  of  different  ages.  The  white  cobalt 
of  Werner,  (or  grey  cobalt  of  Haiiy,)  is  frequently  found  in  veins  in  the  secondary 
mountains  of  Hesse  and  Thuringia.  The  arsenical  cobalt  of  Haiiy,  which  Werner 
calls  shining  cobalt,  exists  only  in  the  primitive  rocks,  and  is  accompanied  by  quartz 
and  primitive  lime-stone.  This  mineral  is  employed  to  make  a  fine  blue  glass,  named 
smalt,  which,  in  a  pulverized  state,  is  known  under  the  name  of  Saxon  blue. § 
Tin.  ]  Tin  is  of  a  formation,  which,  according  to  a  celebrated  mineralogist, 

carries  us  back  to  one  of  the  remotest  periods  in  the  history  of  the  globe ;  it  has  never 
been  found  in  secondary  mountains;  it  exists,  however,  he  says,  in  all  porphyries. 
The  singular  manner  in  which  tin  mines  are, distributed  upon  the  surface  of  the  globe, 
Geographical  I  aPPe.ars  t°  us  to  be  extremely  remarkable.  This  metal  is  found  in  Corn- 
situaiion.  |  wan  m  England,  in  Saxony,  in  Bohemia;  it  is  scarcely  ever  met  with  in 
other  parts  of  Europe ;  it  entirely  disappears  when  we  penetrate  into  the  interior  of 
the  ancient  continent,  and  does  not  again  discover  itself  till  we  reach  the  peninsula  of 
Irdia,  on  this  side  of  the  Ganges, ||  when  its  mines  extend  to  the  peninsula  of  Ma- 
lacca, and  to  the  islands  of  Sumatra,  Banca,  and  Japan.  Africa  and  South  America 
produce  but  little  of  it.  The  tin  which  is  used  in  the  arts  for  coating  glass,  for  sol- 
der, for  farming  utensils,  and  for  the  composition  of  scarlet,  possesses  the  singular 
property  of  rendering  more  hard,  and  more  sonorous  the  metals  with  which  it  is  mixed, 
although  by  itself  it  is  deficient  in  these  two  qdalities.  At  the  same  time,  it  takes  away 

*  Hatty,  Mineralog-ie,  iii.  575. 

|  Calamine  is  the  ore  which  furnishes  zinc  in  greatest  abundance. — T. 

i  Borda,  cit£  par  Haiiy,  ibid.  p.  526. 

§  Werner,  Th^orie  des  Filons,  ch.  vii  $  76.  ||  Wahl,  Ostindien,  ii.  746.  (en  All.) 
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ductility  from  metals  possessing  that  quality  in  a  high  degree,  while  it  |  Qualities. 
does  not  diminish  the  ductility  of  the  less  ductile  metals.* 

Iron  is  profusely  distributed  throughout  nature.  It  enters  either  as  a  |  iron. 
colouring  or  a  combining  principle  into  a  great  number  of  mineral  substances  ;  it  is  a 
stranger  neither  to  vegetables,  whose  tints  it  enlivens  ;  nor  to  animals,  upon  whom 
it  exerts  a  salutary  influence.  As  an  insulated  substance,  it  is  found  in  almost  every 
part  of  the  ancient  continent;  it  is  however,  more  common,  or,  at  least,  accessible 
to  our  researches  in  the  north  temperate  zone,  particularly  towards  the  northern  part 
of  it. 

What  an  immense  quantity  of  iron  is  contained  in  the  mountains  of 
Scandinavia  alone!  The  mount  of  Taberg,  to  the  south  of  Sweden, 
presents  only  one  entire  mass  of  this  mineral.  The  north  of  Asia  equally  abounds 
in  iron;  the  imperfect  accounts  which  we  have  received  of  Canada,  and  the  northern 
parts  of  the  United  States,  inform  us  that  these  regions  are  provide'd  with  excellent 
iron,  though  copper  appears  to  predominate  there.  Southern  Africa,  it  would  seem, 
abounds  still  more  in  iron,  than  the  places  just  mentioned  do  in  copper.  f  No  kind 
of  rock  or  earth  is  a  stranger  to  it.  It  is  found  in  granite  in  detached  masses,  in 
schist,  in  a  thread-like  form,  in  the  free-stone  in  beds  ;  it  exists  in  mud,  and  turf. 

The  great  masses  of  native  iron,  found  in  Siberia  by  Pallas,  J  and  in  |  Native  iron. 
America  by  Rubin  de  Cilis,§  have  been  for  a  long  time  considered  by  some  natural- 
ists as  productions  of  art,  or  of  volcanic  agents.  Wallerius,  in  stating  that  ,  native 
iron  is  found  upon  the  borders  of  Senegal,  has  merely  copied  from  ancient  travellers, 
whose  narratives  want  precision.  But,  it  is  an  undoubted  fact,  that  the  substances 
found  at  Kamsdorf  in  Saxony,  ||  and  at  Oulle  in  Dauphiny,lF  are  actually  natural  pro- 
ductions; and  why  cannot  nature  present  to  us  iron  in  its  pure  state,  since  it  offers' 
it  to  us  under  the  form  of  very  hard  and  compact  steel?**  The  most  ancient  iron 
ore,  according  to  Werner,  is  that  of  magnetic  iron,  which  Hau'y  calls  oxidulated  iron; 
it  is  to  a  variety  of  this  ore  that  the  name  of  loadstone  has  been  given. 

We  shall  speak  elsewhere  of  the  phenomena  which  this  substance  presents.  The 
grey  or  specular  ore  of  iron,  (the  oligiste  iron  of  Hau'y,)  abounds  in  Sweden,  in  Nor- 
way, in  the  island  of  Elba,  at  Framont  in  Les  Vosges;  it  is  the  most  easy  to  work 
of  all  the  ores  of  iron.  Sparry  iron  ore  is  only  a  carbonate  of  lime,  more  or  less 
mixed  with  iron;  the  lime  with  which  the  ore  is  combined  facilitates  the  fusion. 
The  iron  which  is  drawn  from  it  is  of  an  excellent  quality,  and  it  has  a  very  great 
tendency  to  pass  into  steel,  even  in  the  first  fusion;  this  is  what  is  called  steel  ore.fl* 
A  kind  very  generally  distributed,  and  commonly  worked,  is  that  of  oxidated  iron, 
which  comprehends,  amongst  others,  the  hematites,  the  ochres,  the  martial  geodes, 
and  particularly  the  iron  in  globules,  similar  to  peas  or  eggs.  The  metal  obtained 
from  oxide  of  iron  in  globular  masses,  cometimes  contains  a  certain  quantity  of  phos- 
phoric acid,  which  renders  it  brittle  and  inductile  ;  this  is  what  the  French  call  fer 
cassant  afroid,  and  we,  cold  short  iron. 

Sulphuret  of  iron,  which  is  commonly  named  martial  or  ferruginous  I  suiphuretof 
pyrites,  is  one  of  the  most  remarkable  substances  which  enter  into  the  |  nous  PySS." 
composition  of  the  globe.     It  is  very  extensively  distributed,  being  found  in  quartz, 
in  marl,  in  the  argillaceous  schist  which  lies  upon  coal,  and  it  is  even  mixed  with 
coal  itself.     In  the  greatest  depths  to  which  man  has  ever  been  able  to  penetrate  in 
the  most  considerable  mines,  we  continue  to  observe  the  ferruginous  pyrites,  until 
our  progresses  arrested  by  the  subterraneous  waters.  JJ     There  is  auriferous  pyrites, 
wlu'ch  although  chiefly  consisting  of  decomposed  sulphuret  of  iron,  is  worked  like 
ore  of  gold,  and  with  the  view  of  extracting  from  it  this  last  metal  :     Such  is  the 
method  employed  in  the  gold  mines  of  Berezof  in  Siberia,  of  Adelfors  in  Sweden,  and 

*  Rinmann,  History  of  Iron,  §  146,  p.  493.  (in  German.)  Bergmann,  Opusc.  Phys.  ii.  471. 
f  Cavazzi,  i.  83.     Thomann,  113. 

*  Bergmann,  Sciagraphia,  Edit,  de  Delametherie,  ii.  153.     Rome  de  ITsle,  CristaMog.  iii.  167. 
§  Annales  de  Chimie,  v.  p.  149.  |  Brochant,  Mineralogie,  ii.  217". 

T|  schreioef,  Journal  de  Physique,  xii.  p.  3.  sqq. 

**  Godon  Saint-Menin,  Journal  de  Physique,  Ix.  340.  sqq. 

ft  Haiiy,  ii.  180.  et  suiv.  p,  iv.  117  et  118.         ^  Henkel,  Pyritologie,  trad.  Franc,  p.  97, 


110  BOOK   TENTH. 

others.  The  origin  of  haematites,  and  ferruginous  ochres,  is  owing,  according  to  the 
opinion  of  the  majority  of  naturalists,  to  the  decomposition  of  sulphureted  iron,  the 
remains  of  which  the  running  waters  have  carried  along  with  them;  hence  they  are 
called  transported  minerals,  in  order  to  distinguish  them  from  other  minerals  which 
seem  to  have  been  formed  in  the  spot  where  they  are  found.  These  transported  ores 
then  are  of  recent  formation,  compared  with  the  others,  and  one  can  easily  suppose 
that  they  are  formed  every  day. 

vitriol  of  iron.  |  Vitriol  of  iron  is  nothing  else  than  the  sulphate  of  iron,  which  is  gene- 
rally procured  from  the  decomposition  of  sulphureted  iron.  Sulphate  of  iron,  or  vit- 
riol, is  of  great  service  in  dyeing,  it  is  used  as  the  principal  of  black  colour,  from  the 
property  which  gall  nuts  and  other  astringent  vegetables  possess,  of  precipitating  iron 
contained  in  the  vitriol  under  the  form  of  black  particles  of  extreme  fineness. 
Emery.  |  Emery  is  an  oxide  of  iron,  intimately  united  with  the  basis  of  alum, 
and  with  silex.  *  This  substance  is  valuable  in  the  arts,  on  account  of  its  great  hard- 
ness. By  bruising  it  in  steel  mills,  it  is  reduced  to  a  powder,  whose  sharp  and  hard 
particles  can,  by  the  application  of  friction,  give  a  polish  to  all  existing  substances, 
except  the  diamond.  "Iron,"  says  M.  Haiiy,*  "such  as  nature  produces  it,  is  very 
different  from  that  whose  appearance  and  use  are  so  familiar  to  us.  It  is  nothing 
but  an  earthy  mass,  a  dirty  and  impure  rust ;  and  even  when  iron  presents  itself  to 
us  in  the  mine  with  metallic  brightness,  it  is  still  very  far  from  possessing  the  quali- 
ties required  for  the  multiplicity  of  uses  to  which  it  can  be  applied.  While  man  need 
only  purify  gold,  he  must,  if  the  expression  be  allowed,  create  iron."  This  metal  is 
generally  susceptible  of  three  different  states.  What  is  called  cast  or  pig  iron,  is  the 
metal  after  its  first  fusion,  deprived  of  a  more  or  less  considerable  portion  of  its  oxy- 
gen, and  combined  with  a  part  of  the  carbon  with  which  it  came  in  contact  in  the 
casting  furnace.  Cast  iron  is  not  yet  rendered  malleable ;  for  it  is  peculiar  to  iron, 
that  of  the  two  properties  of  fusibility,  and  ductility  under  the  hammer,  it  can  possess 
the  one  only  at  the  expense  of  the  other.  To  render  iron  ductile,  it  is  again  sub- 
mitted to  the  action  of  a  furnace,  the  elevated  temperature  of  which  determines,  by  a 
new  exertion  of  affinities,  the  oxygen  remaining  in  the  cast  iron  to  combine  with  the 
carbon,  which  has  been  incorporated  with  the  iron,  and  thus  to  form  carbonic  acid, 
which  constantly  disengages  itself  from  the  mass.  Iron,  after  this  process,  is  found 
in  the  greatest  state  of  purity  to  which  art  can  bring  it :  It  is  then  exposed  to  the  ac- 
tion of  a  large  hammer,  whose  redoubled  strokes,  by  bringing  the  metallic  particles 
into  closer  contact,  unite  them  more  perfectly  together,  and  render  the  iron  ductile. 
It  is  then  called  forged  iron.  In  this  new  state  it  is  no  longer  fusible ;  and  the  most 
violent  heat  of  our  furnaces  can  at  most  only  soften  it,  and  convert  it  into  a  kind  of 
paste.  Forged  iron  placed  in  contact  with  carbonaceous  substances,  and  again  soft- 
ened by  the  action  of  the  fire,  the  moment  it  enters  into  combination  with  these  sub- 
stances, or  rather  with  the  carbon  which  they  contain,  is  converted  into  steel, 
steel.  |  The  operation  of  tempering  which  steel  undergoes  does  not  change 

its  nature,  it  only  varies  the  arrangement  and  aggregation  of  its  particles:  it  augments 
at  once  its  hardness,  its  brittleness,  and  its  volume,  and  gives  it  a  coarser  grain  than 
that  of  steel  not  tempered. "f  Thus  the  difference  between  cast  iron,  forged  iron,, 
and  steel,  depends  on  two  principles,  namely,  oxygen  and  carbon:  their  union  con- 
stitutes cast  iron;  the  absence  of  both,  at  least  in  a  perceptible  quantity,  character- 
izes forged  iron;  and,  in  steel,  carbon  exists  alone  without  oxygen, 
Quaiitiei  of  I  We  shall  say  nothing  of  the  use  of  iron  in  its  three  states ;  it  is  univer- 
I  sally  known.  We  shall  only  observe,  that  the  tenacity  of  iron  is  such, 
that  this  metal  reduced  into  a  wire  of  about  2.7  millimetres,  or  T^  of  an  inch  thick- 
ness, can  support,  without  breaking,  a  weight  of  210.3  kilogrammes,  or  450  French 
pounds.  Iron  is  very  oxidable,  and  it  exerts  a  very  strong  elective  affinity  to  sul- 
phur. United  with  silex  and  alumina,  it  imparts  an  extreme  hardness  to  the  rocks 
which  contain  it.  Thus,  there  is  no  metal  which  allows  itself  to  be  so  easily  de- 
composed, and  no  metal  forms  a  more  unalterable  cement.  Its  magnetic  virtue  rea- 

*  Haiiy,  Mineral.  iv,2. 

f  Vandcrmondc,  Monge  et  Berthollet,  Memoirs  de  1' Academic  des  Sciences,  1781. 
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liily  communicates  itself  to  the  other  metals  with  which  it  is  mixed ;  ~z  of  iron  makes 
copper  magnetic,  T£7  have  the  same  effect  upon  tin.*  These  physical  qualities  prove 
what  an  important  part  it  must  have  acted  in  the  formation  of  those  aggregate  sub- 
stances  which  compose  our  globe. 

Zinc,  which  forms  the  connecting  link  between  the  ductile  metals,  and  |  zinc, 
those  which  are  not  so,  is  found  oxidated,  and  then  it  is  commonly  called  calamine, 
or  lapis  calminaris.  There  are  mines  of  it  in  Alsace,  in  Normandy,  near  Aix  la  Cha- 
pelle,  in  Brisgaw,  in  Carinthia,  in  the  county  of  Somerset  in  England,  and  many 
other  places.  Calamine,  according  to  Werner,  is  not  found  in  the  primitive  rocks. 
It  oftener  occurs  sulphureted,  and  then  the  vulgar  name  of  it  is  Pseudo-galena,  or 
blende.  This  mineral  is  scattered  over  Sweden,  Norway,  Saxony,  and  Bohemia, 
and  we  may  say  almost  every  where.  It  generally  accompanies  galena,  or  sulphu- 
ret  of  lead.  It  is  often  mixed  with  iron,  gold,  and  silver.  The  sulphate  of  zinc, 
which  is  rarely  a  product  of  nature,  is  called  white  vitriol,  or  white  copperas.  The 
metal  that  is  brought  from  India,  under  the  name  of  tutenag,  is,  according  to  Berg- 
mann,|  zinc  in  a  state  of  purity.  If  the  air  be  admitted  to  zinc  when  brought  almost 
to  a  white,  the  metal  burns  with  a  splendour  which  nothing  can  equal,  and  which  is 
too  dazzling  for  the  eye  to  support.  J  This  property  serves  to  characterize  zinc  not 
only  amongst  the  metals,  but  even  amongst  all  combustible  minerals. 

Bismuth,  from  its  great  fusibility,  is  used  for  various  metals ;  it  is  |  Bismuth, 
found,  according  to  Werner,  only  in  the  primitive  mountains ;  it  occurs,  however,  at- 
tached to  jasper.     Of  all  the  minerals,  easily  oxidable,  it  is  the  only  one  which  is 
found  more  frequently  in  a  metallic  form,  than  in  that  of  an  ore  properly  so  called.  § 

Manganese  very  often  accompanies  mines  of  iron,  particularly  in  the  |  Manganese, 
secondary  mountains ;  it  is  a  colouring  principle  very  extensively  distributed  in  na- 
ture ;  and  it  is  that  which  gives  a  violet  hue  to  the  crystals  of  fluate  of  lime,  and  to  a 
number  of  the  schorls.     Mixed  in  a  small  quantity  with  the  substance  of  white  glass, 
it  has  the  property  of  clarifying  it,  and  of  freeing  it  from  false  colours. 

Antimony,  once  celebrated  in  the  laboratories  of  the  alchymists,  who  |  Antimony, 
hoped  to  discover  in  it  the  philosopher's  stone,  is  now  employed  with  success  in  the 
composition  of  various  medicines,  in  the  casting  of  types  for  printing,  and  as  an  alloy 
with  tin,  to  form  what  is  named  prince's  metal.  It  is  found  native  in  quartz  and  pri- 
mitive lime-stone;  sulphureted  or  grey  in  the  secondary  mountains,  and  often  also 
united  with  galena.  Capillary  antimony  often  contains  silver,  and  has  been  called 
plumose  silvery  antimonial  ore.  The  crystallization  of  fused  antimony,  presents  a 
stellular  and  foliated  appearance.  || 

Scheelin  was,  until  very  lately,  called  by  the  Swedish  name  Tung-  |  scheciin. 
stene.     It  is  a  very  weighty  mineral,  obtained  from  a  ferruginous  striated  substance, 
known  under  the  German  name  of  Wolfram.     It  is  principally  found  in  the  primitive 
mountains,  and  often  accompanies  tin. 

Uranium  is  a  metal  lately  discovered,  and  comprehends  the  varieties  |  Uranium; 
once  called  horned  copper  (cuivre  come,)  and  peck-blende.     It  is,  according  to 
Werner,  of  ancient  formation. 

Tellurium,  another  metal  recently  observed,  is  found  chiefly  in  the  |  Tellurium, 
auriferous  mine  of  Nagyag  in  Transylvania,  which  gives  from  45  to  170  ounces  of 
silver  to  the  quintal,  and  from  200  to  210  deniers  of  gold  to  the  marc.     Tellurium  is 
attached  to  quartz  and  manganese ;  it  is  still  very  rare. 

Molybdenum  appears  to  be  of  ancient  formation — small  masses  of  it  |  Molybdenum, 
are  found  in  granite,  in  several  places  of  Sweden,  Norway,  Saxony,  and  Bohemia. TT 

Arsenic,  the  name  of  which  alone  excites  an  emotion  of  terror,  is  not  |  Arsenic, 
often  found  by  itself;  but  it  serves  to  mineralize  a  great  number  of  metals :  rubbed 
or  warmed,  it  discovers  itself  by  the  smell  of  garlic,  which  it  emits.  In  its  native 
metallic  state,  it  is  of  a  steel-grey  colour.  It  is  the  oxide  of  arsenic,  under  the  form 
of  a  white  powder,  which  constitutes  one  of  the  most  violent  poisons.  That  which 
is  met  with  around  volcanos,  is  mineralized  by;  he  sulphur. 


*  Rinmann,  Flistoire  du  Fer,  i.  p.  146,  (en  All.)  f  Bergmann,  G£og.  Phys.  i.  233. 

*  Macquer,  Dictionnaire  de  Chitnie.  §  Brogniart,  ii.  131. 
fl  Hatty ,  iv.  259.                                                                J  Steffens,  1.  c.  158. 
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Titanium.  |  Titanium,  another  metal  of  modern  discovery,  is  found  in  a  state  of 
red  oxide,  under  the  form  of  a  ferruginous  stone,  and  united  with  silex  and  lime.  Of 
all  the  new  minerals,  it  is  the  one  which  is  most  interesting  to  physical  geography : 
it  seems  to  occupy  the  same  place  in  relation  to  iron  in  the  primordial  mountains, 
that  manganese  holds  in  those  of  secondary  formation.  All  the  iron  which  is  found 
in  the  primitive  trapp  of  Norway,  particularly  near  Arendal,  is  more  or  less  combined 
with  titanium.* 

chrome.^  I  Chrome,  which  colours  the  emerald;  tantalium,  which  is  insoluble  in 
cerium"™'  |  acids;  cerium,  discovered  like  the  preceding,  by  Swedish  philosophers; 
columbium,  procured  from  the  United  States,  &c. ;  and  three  or  four  metals  which 
are  found  combined  with  platina,  have  not  yet  acquired  importance  enough  to  claim 
our  attention.  The  multiplicity,  however,  of  the  substances  which  chemistry  has 
discovered,  should  inspire  us  with  a  salutary  distrust  of  systems  which  tend  to  esta- 
blish general  analogies  between  bodies,  of  the  very  number,  not  to  say  the  proper- 
ties, of  which,  our  knowledge  is  as  yet  so  vague  and  imperfect. 


BOOK.  XI. 

Continuation  of  the  Theory  of  Geography.  Of  Aggregate  Substances  which  compose 
the  Solid  part  of  the  Globe.  First  Part :  Of  Rocks  and  Earths,  and  Volcanic  Pro- 
ductions. 

.  WE  have  already  considered  the  simple  substances  which  enter  into  the  composi- 
tion of  our  globe ;  and  in  surveying  them,  we  have  been  constantly  on  our  guard 
against  the  influence  of  systems,  which  pretend  to  determine  the  period  and  manner 
of  the  formation  of  these  substances.  This  was  not  an  arduous  task:  we  had  only 
to  follow,  though  with  very  different  views,  the  track  already  marked  out  by  the  father 
of  modern  mineralogy.  A  more  intricate  path  now  lies  before  us :  We  come  now  to 
the  consideration  of  the  masses  formed  by  the  aggregation  of  several  simple  sub- 
stances, which  constitute  either  rocks  or  earths,  according  as  they  are  found  in  a 
state  of  hardness  or  softness.  There  the  most  enlightened  guides  differ;  and  instead 
of  showing  us  the  way,  they  have  to  seek  for  it  themselves,  amidst  the  confusion  and 
obscurity  arising  from  the  introduction  of  generql  terms,  before  general  ideas  had  been 
accurately  fixed. 

ciasiifications  I  The  classification  of  rocks,  founded  solely  upon  the  chemical  and  geo- 
I  metrical  characters  of  the  simple  substances  of  which  they  are  compos- 
ed, overlooks  the  intermixture  and  relative  position  of  these  masses,  that  is  to  say, 
the  two  characters  under  which  physical  geography  ought  chiefly  to  consider  them. 
On  the  other  hand,  geological  classification,  though  formed  more  in  reference  to 
these  two  points  of  view,  are  infected  by  one  capital  error,  since  their  characteristic 
distinctions  are  derived  from  the  origin  of  rocks.  This  is  unquestionably  taking  for 
granted  the  very  point  to  be  proved.  To  facilitate  such  a  method  of  systematizing, 
facts  are  assumed,  the  demonstration  of  which  ought  to  form  the  boundary  of  the 
science.  Accordingly,  the  different  aspects  under  which  these  facts  have  been  view- 
ed, have  given  rise  to  as  many  different  forms  of  phraseology,  as  there  have  been 
celebrated  geologists.  Basalt,  for  example,  ranged  by  some  among  the  trapps,  a 
species  resembling  the  primitive  rocks,  is  placed  by  others  at  the  head  of  lavas,  or 
substances  ejected  by  volcanps.  In  the  present  day  especially,  when  the  observa- 
tions of  Werner  and  Cuvier,  compared  with  the  discoveries  of  Davy  and  the  experi- 
ments pf  Hall,  have  given  us  a  glimpse  of  a  theory  of  the  earth,  much  more  scien- 
tific and  more  comprehensive  than  the  unwieldy  systems  of  the  Neptunists  and  Vul* 

•  Steffens,  1.  c.  158. 
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canists,  it  is  an  indispensable  prerequisite  to  a  methodical  description  of  aggregate 
substances,  to  discover  s.ome  principle  independent  of  any  system  that  has  been 
founded  on  opinions  entertained  as  to  the  origin  of  these  substances.  This  princi- 
ple appears  to  be  found  in  considering  these  substances  as  to  the  mode  I  principle  of 
of  their  aggregation,  provided  that  we  confine  ourselves  to  the  formation  |  clas$lficat'on* 
of  extensive  classes,  and  do  not  require  more  narrow  limits  than  those  which  actually 
exist  in  nature.  It  would  seem  that  nature  has  placed  at  wide  distances  land-marks, 
which  serve  to  direct  our  course ;  but  that  in  the  intervals  between  these  land-marks, 
she  has  left  to  our  choice  a  variety  of  paths,  all  of  them  equally  good.  According 
to  this  principle,  we  think  that  physical  geography  should  classify  aggregate  substances 
in  the  folio wihg  manner: 

A.  AGGREGATE  SUBSTANCES,  properly  so  called,  (united  according  to  general  laws,  chemical  or 

physical.) 

1.  Crystallized  Rocks,  or  such  as  indicate  a  crystallized  texture.     (Granite,  primitive 
schist,  primitive  calcareous  porphyry.) 

2.  Conglobated  Rocks,  or  such  as  present  an  union  of  fragments  of  crystallized  rocks, 
cong-lutinated  by  a  crystallized  cement.    (Primitive  pudding  stones,  amygdaloids.) 

3.  Stratified  Rocks,  or  such  as  exhibit  a  contexture  similar  to  that  of  a  sediment,  which 
had  deposited  itself  in  layers.     (Limestone  composed  of  shells,  free-stone,  C§r<?*,) 
jasper,  &c.) 

N.B.  Stratified  substances  in  their  state  of  softness,  are  called  stratified  earths.  (Clay, 
marl,  &c.) 

4.  Conglomerated  Rvcks,  or  such  as  present  a  mixture  of  fragments  of  crystallized  and 
stratified  rocks,  united  by  a  stratified  cement.     (Variegated  marbles  and  secondary 
pudding-stones.) 

5.  Coagulated  Rocks,  or  those  presenting  the  appearance  of  melted  matter,  which  had 
been  coagulated  or  congealed.     (Basalts  of  Werner,  compact  lava,  lithoi'des  lava  of 
Dolomieu,  Haiiy,  Faujas,  &c.) 

B.  ASSOCIATED  SUBSTANCES,  (united  according  to  mechanical  laws,  or  according  to  chemical 

or  physical  laws,  special  and  accidental.) 

6.  Earthy  Accumulations,  or  rocks  and  earths  which  exhibit  only  an  association  purely 
mechanical,  of  parts  accumulated  one  upon  another.    (Calcareous  tufa,  &c.  coloured 
marbles,  united  by  a  cement  of  tufa,  clay  deposited  by  water,  and  otherwise,  (argile 
d'alluvion  et  de  transport,)  peat,  &c.) 

7.  Volcanic  Productions,  or  substances  thrown  out  by  volcanic  fire,  through  the  openings 
and  crevices  of  the  solid  surface  of  the  globe.     (Vitreous  lavas,  volcanic  cinders,  sco- 
rix,  pumice  stones.) 

8.  Bolides,  or  masses  precipitated  from  the  atmosphere. 

C.  SUBSTANCES  INTERCALARY  OR  ADVENTITIOUS,  (those  which  are  foreign  to  the  aggregations 

and  associations  of  mineral  substances.) 

9.  Remains  of  Organic  Bodies,  vegetables  and  animals ;  (a)  petrifactions ;  (6)  impressions ; 
(c)  remains  in  a  natural  state. 

Let  us  rapidly  survey  the  vast  laboratory  where  nature  works  these  wonderful 
combinations,  of  which  we  have  been  pointing  out  the  most  striking  and  accessible. 

Crystallized  rocks  appear  to  have  been  formed  by  the  simultaneous  I  crystallized 
crystallization  of  several  simple  substances  in  a  state  of  chemical  solu-  |  rock'' 
tion,  and  united,  according  to  their  affinities,  so  as  to  form  an  homogeneous  whole. 
They  have  a  granulated  texture,  which  loses  itself  in  the  dull  clammy  or  compact 
texture,  on  the  one  side,  and  in  the  lamellated,  on  the  other. 

The  rocks  which  occupy  the  summit  of  the  scale  of  crystallization,  are  incontest- 
ably  those  which  have  for  their  base,  quartz,  mica,  and  feldspar,  and  are  distinguish- 
ed by  the  name  of  granite.  Sometimes  a  fourth  substance,  amphibole,  \  Granite, 
called  also  primitive  trapp,  or  greenstone,  is  mixed  with  it,  or  replaces  the  mica,  or 
the  quartz.  Granite  has  even  been  found  mixed  with  a  little  lime ;  but  it  is  always 
siliceous  substances,  especially  feldspar,  which  predominate  in  its  composition.  The 
agreeable  variety  of  colours  which  the  feldspar  reflects,  the  lustre  of  the  mica,  the 
whiteness  of  the  quartz,  the  sombre  green  of  the  amphibole,  often  impart  to  granite 
the  most  magnificent  appearance,  especially  when  polishing  has  developed  their  na- 
tural shades ;  thus  the  eye  contemplates  with  delight  the  rose-granite  of  Egypt,  com- 
posed of  feldspar  and  mica;*  the  antique  basalt,  or  black  granite,  in  which  the  arn- 

*  Dolomieu,  Journal  de  Physique,  Ventose,  an  ii.  tome  i.  p.  196, 
VOL.  I. — P 
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varieties  of  I  phibole  conceals  the  transparent  lamina)  of  the  feldspar;*  the  orbicular 
granite.  j  granite  of  Corn,  formed  by  a  singular  species,  of  crystallization,  which 
has  united  in  one  mass  of  white  feldspar,  and  of  amphihole  of  a  blackish  green,  dis- 
tinct balls  of  the  same  substance  ;|  lastly,  the  graphic  granite  of  Siberia  and  Scot- 
land, the  elements  of  which,  disposed  in  broken  lines,  suggest  the  idea  of  Hebrew  or 
Runic  characters.J  Granite  appears  to  be  the  most  ancient  of  the  rocks,  and  to  con- 
stitute the  base  of  the  primitive  earth.  It  is  not  improbable,  that  it  forms  an  immense 
vault  around  the  globe ;  we  know,  at  least,  that  granite  is  every  where  found  beneath 
all  the  other  rocks,  and  that  of  the  highest  mountains  in  the  principal  chains  of  the 
world,  it  is  granite  which  constitutes  the  foundations  and  the  mass.  The  crystallize 
ation,  which  has  united  the  substances  of  granite,  must  have  occasionally  met  with 
one  or  other  of  them  in  excess;  it  has  accordingly  formed  feldspar,  micaceous,  and 
Quameous  I  quartzeous  rocks.  These  are  rarely  found  pure.  There  appears,  how- 
I  ever,  to  have  been  a  very  peculiar  formation  of  pure  quartz ;  strong  veins 
of  it  are  seen  traversing  even  the  granite  mountains,  and  the  vast  wall  of  quartz  upon 
the  mountain  of  Felsbergf  near  Manheim,  excites  the  wonder  of  the  naturalist.  §  But 
to  the  admiration  of  these  phenomena  succeeds  the  spirit  of  disputes,  classifications, 
and  nomenclatures.  It  is  often  impossible  to  discover  the  facts  in  the  midst  of  the 
geological  discussion  to  which  they  have  given  rise.  The  rock  which  most  nearly 
resembles  the  granite,  unites  to  the  granulated  structure  of  the  latter  an  arrangement 
of  parts,  which  gives  it  a  foliated  appearance;  the  quartz  and  feldspar  are  found  there 
in  grains,  but  the  mica  forms  bands,  or  very  thin  layers,  in  which  the  two  other  sub- 
Micaceous  I  stances  are  contained.  This  is  the  micaceous  rock  of  Hatty?  the  gneiss 
Gneiss.  |  of  Werner,  and  the  foliated  rock  of  Saussure;||  but  frequently  talc,  or 
even  argil,  supplies  the  place  of  mica  in  these  foliated  rocks,  a  circumstance  occa- 
sioning continual  mistakes.  There  are  some  mineralogists  who  give  to  the  name  of 
gneiss,  an  extension  which  renders  all  definition  impossible. 

Micaceous  I  The  micaceous  schists  are  rocks  which  occur  in  great  laminae,  com- 
schists.  I  posed  of  quartz  and  mica.  It  appears  that  they  recede  by  imperceptible 

gradations  from  the  granulated  texture  of  granites,  and  that  they  become  more  and 
more  mixed  with  alumina  or  argillaceous  earth,  an  earth,  the  presence  of  which 
seems  to  prevent  crystallization  from  taking  place. 

Argillaceous  I  Theargillaceous  schists,  in  which  alumina  or  argillaceous  earth  predo- 
schists.  I  minates  over  the  silex,  occurs  in  the  form  of  large  unbroken  laminae ;  a 

circumstance  which  constitutes  what  we  call  the  schisteous  structure.  These  imper- 
ceptible transitions  from  one  kind  of  aggregation  to  another,  render  all  classifications 
uncertain.  No  one  has  yet  been  able  precisely  to  determine  the  four  or  five  kinds 
Homy  schists.  |  of  rocks,  to  which  the  names  of  horny  schists  and  of  wackell  are  given ; 
they  are'  merely  combinations  of  silex  and  alumina,  with  a  little  lime  and  iron.  The 
horny  texture  is  found  in  part  in  certain  rocks,  composed  as  it  were  of  a  paste,'  in  which 
Porphyry.  |  masses  of  a  more  perfect  crystallization  are  imbedded.  These  are  the 
porphyries,  rocks  which  baffle  more  than  any  other  kind  the  zeal  of  classifiers.** 
Sometimes  it  is  the  paste  which  is  riot  homogeneous,  arid  sometimes  the  imbedded 
crystals  which  constitute  the  species  or  the  variety.  The  porphyries,  properly  so 
called,  are  masses  of  imbedded  felspar,  coloured  by  a  metallic  oxide,  and  containing 
crystals  of  the  same  kind.  Such  is  the  superb  red  antique  porphyry,  originally  from 
Egypt,  and  of  which  only  imperfect  varieties  are  to  be  found  in  Europe.  Such  is 
still  the  ophites,  or  serpentine  antique  porphyry,  although  chequered  with  plates  of  am- 
phibole;  a  substance  which  abounds  more  and  more  in  black  porphyries.  All  the 
real  porphyries  commonly  found  in  the  vicinity  of  granite,  are  distinguished  from  it 
only  by  that  pasty  substance  which  serves  as  their  base ;  but  they  differ  also  from 

*  Id.  ibid.  Septembre  1792,  p.  3. 

f  Faujas  Saint-Fond,  Essais  de  Geologic,  ii.  182. 

*  Patrin.  Hist.  Natur.  des  Miner,  i.  101,  Faujas,  1.  c. 
§  Faujas,  1.  c.  p  94. 

||  Saussure,  Voyages,  §  1359,  1679,  See.    Hauy  Mine>alogie,  iv.  432. 

If  Comp,  Delarne'therie,  Theorie  de  la  Terre,  ii.  p.  337—380.    Werner,  cite  par  Saussure, 
Voyages,  §  1304. 

**  Comp.  Haiiy,  iv.  435.    Faujas  St. -Fond,  Essai,  ii.  405,  &c. 
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pudding  stones,  or  conglobated  rocks,  by  the  perfect  crystallization  of  this  paste  or 
cement.*     One  may  easily  conceive  how  difficult  it  is  to  fix  the  innumerable  shades 
which  occur  in  the  crystallization  of  these  rocks ;  it  is  this  which  has  led     porphyroidai 
geologists  to  create  a  class  of  porphyroidai  rocks.     The  disorder,  or     tocks> 
rather  the  capricious  order,  according  to  which  the  particles  of  these  rocks  have 
crystallized,  sometimes  occasions  the  most  brilliant  and  fanciful  appearances.    Who 
would  not  admire  the  orbicular  porphyry  of  Corsica,f  which,  on  being  polished,  dis- 
plays circles  composed  of  little  yellowish  red  leaves,  arranged  in  rays  around  a 
reddish  brown  kernel,  and  which  presents  to  the  eye  a  transverse  section  of  some 
unknown  and  delicious  fruit? 

Trapp"^  is  composed  nearly  of  the  same  substances  as  porphyry.  They  |  Trapp. 
are  united  in  the  same  proportions,  only  the  iron  abounds  more  in  trapp ;  but  this  arrange- 
ment in  small  grains,  united  sometimes  by  a  cement,  does  not  present  the  shining  crys- 
tallization of  granite  and  porphyry.  §  Trapp  rocks  have  a  tendency  to  separate  and 
subdivide  into  rhomboidal  fragments,  resembling  the  steps  of  a  staircase,  which  often 
gives  them  the  appearance  of  rocks  called  basalt,  by  the  moderns.  The  celebrated 
Werner,  indeed,  considers  these  two  kinds  of  rocks  as  the  same,  and  comprehends 
them  under  the  name  of  primitive  trapp;  an  opinion  which,  at  present,  seems 
to  be  received  only  in  the  school  of  that  mineralogist. 

The  rocks  of  petrosilex  and  of  jade,  as  well  as  that  composed  of  am-  I  petrosiiex, 
phibole  and  mica,  which  Werner  names  gmnstein,  that  is,  greenstone,  |  Jade' &c- 
forms  small  varieties,  resembling  trapps  and  porphyries  in-  their  relative  positions, 
although  the  amphibole  rock,  amongst  others,  often  has  the  crystallized  texture  of 
granite.  Of  all  the  elementary  earths,  the  calcareous,  and,  next  to  it  the  magnesian, 
have  the  least  contributed  to  form  crystallized  rocks. 

The  primitive  limestone,  or  that  in  which  there  is  not  a  vestige  of  ani-  I  primitive 
mal  remains,   is  not  very  extensively  distributed;  it  is   rarely  found  |  limestone, 
amongst  the  foliated  granites,  and  the  micaceous  schists ;  the  calcareous  banks,  in 
the  argillaceous  schists,  have  a  texture  less  perfectly  granulated,  and  present  a  com- 
pact or  lamellated  fracture.  ||     It  is  amongst  the  stratified  rocks  that  chalk  shows 
itself  in  abundance;  it  is  at  the  head  of  these  aggregations,  as  granite  is  at  the  head 
of  rocks  purely  crystallized. 

Magnesian  earth  appears  to  predominate  in  the  talc  rocks,  whether     Magnesian 
compact  or  schistous,  in  the  serpentine,  the  ollair  or  potstone,  steatites,     rocks* 
or  soap  rocks,  and  some  other  aggregations,  which,  in  truth,  often  occur  in  the  pri- 
mordial mountains ;  but  which  form  in   general   only  small   subordinate  masses. 
There  are  rocks  of  serpentine,  however,  which  rise  to  a  very  great  height. IT     May  we 
not  imagine  that  the  alcaline  particles,  existing  in  feldspar,  one  of  the  elements  of 
granite,  may  be  separated  from  it  to  form  a  series  of  insulated  rocks?     It  is  at  least 
very  remarkable,  that  magnesian  earth  seems  in  a  manner  to  arrest  the  progress  of 
pure  crystallization,  and  to  disappear  with  the  primordial  rocks,  not  to  show  itself 
again  either  in  stratified,  mountains,"  or  in  accumulations,  but  only  in  the  waters  of 
the  ocean.     We  ought  to  pause  a  little  to  consider  these  crystallized  aggregations, 
which  seem  to  have  preceded  the  birth  of  our  mountains,  of  which  they  form  the 
most  solid  part.     We  leave,  however,  to  the  naturalists  by  profession,  the  task  of 
classifying  the  innumerable  modifications  of  aggregate  substances,  which  we  have 
named  conglobated  rocks.  We  may  conceive,  that  the  circuit  of  the  globe,  I  conglobated 
scarcely  consolidated  in  the  bosom  of  primitive  chaos,  must  soon  after  its  |  rocks' 
formation  have  begun  to  waste  away.  The  action  of  different  elements,  probably  the 
rapid  alternations  from  excessive  heat  to  intense  cold,  and  even  the  very  weight  of 
the  masses  themselves,  but  recently  crystallized,  could  not  fail  to  produce  explosions 
and  downfalls,  and  consequently  fragments,  which,  in  reuniting  by  means  of  the 

*  Saussure,  Voyages,  §  149,  sqq. 

f  Faujas  St.-Fond,  Essais  de  Geologic,  ii.  245,  and  planche  xx.  bis. 
220  A  "ame  derived  fr°m  the  Swedish  traPP*  a  stair  or  ladder.     Saxum  trapezium,  Waller,  sp. 

§  Saussure,  Voyages,  §  145.  5  Werner,  cite  par  Steffens,  1.  c.  21. 

1  Saussure,  Voyages,  §  19,   Faujas,  Essais,  ii. 
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crystallization  of  the  fluid  substances  which  surrounded  them,  have  given  birth  to 
some  of  the  rocks  termed  variegated  marbles  and  pudding  stones.  These  rocks  differ 
from  porphyries,  in  this,  that  they  are  composed  of  fragments  of  other  masses  already 
crystallized,  while  porphyry  consists  of  crystals  which  have  been  formed  in  the 
midst  of  the  cement  which  unites  them;*  hence  the  cement  of  porphyry  should  be 
designated  only  under  the  name  of  basis.  The  conglobated  rocks  differ  from  the  flint, 
(gres)  in  as  much  as  they  contain  larger  grains,  or  do  not  present  regular  homoge- 
neous beds,  or  a  foliated  structure. 

Custom  appears  to  have  appropriated  the  word  Breche,  borrowed  from 
the  Italian,  to  aggregation's  of  fragments  of  calcareous  rock,  while  the 
term  pudding  stone,  for  which  the  more  classical  appellation  allatoides, 
may  be  substituted,!  appears  to  be  reserved  for  rocks  formed  by  the  reunion  of  a  great 
number  of  small  flints.^  It  would  be  better  to  call  "  Breches"  the  aggregations  of  an- 
gular fragments,  and  "  pudding  stone,"  those  of  rounded  fragments,  which  probably 
have  been  rolled  along  by  the  waters.  §  The  etymology  even  of  the  term  in  Ita- 
lian, Breccia,  borrowed  from  the  Goths  or  Lombards, ||  indicates  a  violent  bursting. 
VVe  may  easily  imagine,  that  these  assemblages  would  vary  in  a  thousand  ways, 
either  with  respect  to  the  nature  of  the  reunited  fragments,  or  of  the  cement  which 
unites  them.  Of  all  the  substances,  however,  which  serve  to  conglutinate  the  frag- 
ments of  primitive  rocks,  it  is  quartz,'  or  siliceous  earth,  which  is  most  abundant, 
and  of  most  frequent  occurrence.  This  element,  which  appears  coexistent  with  our 
globe,  may  be  considered  as  the  source  of  all  crystallized  formation.  Sometimes 
the  breches,  in  their  turn,  have  been  reduced  to  fragments,  which,  agglutinated  by  a 
new  cement,  have  produced  breches  composed  anew,  which  have  been  called  double 
breches.  We  place  next  to  these  breches,  and  among  the  -conglobated  rocks,  those 
which  the  naturalists  have  called  Amygdaloides,  from  their  similarity  to 
almonds  imbedded  in  paste.  The  amygdaloides  are  composed  of  any 
paste  whatever,  in  which  are  found  knots  or  glands  of  the  same  substance,  or  of 
another.  The  whole  is  united  by  a  confused  crystallization;  sometimes  the  spaces 
occupied  by  the  knots,  are  found  empty,  the  substance  which"  once  filled  them  hav 
ing  been  destroyed  by  an  unknown  cause;  this  makes  the  amydaloide  resemble 
porous  lava.  It  is  extremely  difficult  to  distinguish  the  amygdaloides  from. certain 
varieties  of  porphyry.  Without  involving  ourselves  in  discussions  to  which  the 
stratified  I  formation  of  conglobated  beds  has  given  rise,  let  us  proceed  to  the  ex- 
rocks.  I  animation  of  stratified  rocks.  In  order  to  show  how  vague  are  the  limits 
between  the  productions  of  pure  crystallization  and  those  of  stratification,  let  us  be 
permitted  to  have  recourse  for  a  moment  to  an  hypothesis  borrowed  from  chemistry. 
The  elements  of  which  the  rocks  are  formed,  were  undoubtedly  once  in  a  fluid 
state ;  this  condition  is  necessary  to  render  the  aggregation  of  so  many  different 
substances  possible.  But  the  state  of  solution  in  which  these  substances  existed, 
presented  two  modifications. 

Chemical  solution  differs  essentially  from  mechanical  solution;  the  lat- 
ter exists  when  the  integral  particles  of  a  body  are  separated  one  from 
the  other,  and  suspended  in  a  fluid  ;  on  being  deposited  according  to  their  specific 
gravity,  they  form  a  sediment ;  on  the  contrary,  by  chemical  solution,  the  integral 
particles  are  not  only  separated  from  one  another,  but  are  cornbined  with  the  sol- 
Tents;  and  in  uniting,  according  to  a  new  development  of  afBnilies,  independently 
of  their  specific  gravity,  they  afford  a  precipitate.  Every  crystallized  substance  is 
formed  by  chemical  solution,  and  by  precipitation ;  this  character  belongs,  in  the 
whole  force  of  the  term,  to  primordial  rocks;  but  we  have  seen  how  crystallization 
lost  by  degrees  its  simplicity,  and,  if  we  may  use  the  expression,  its  primitive 
energy.  We  have  also  seen  how  the  crystallized  texture  has  been  succeeded  by 
the  foliated  and  the  compact  structure,  which,  in  becoming  larger  and  larger,  seems 

*  Saussure,  Voyages,  §  149. 

f  Du  mot  Grec  *xxa?,  genitif  «txA*7o?.    The  genitive  of  *xxSc  is  &>jAvlos,  T.)  poudingue. 

*  Saussure,  §  197      Rome"  de  1'Isle,  Cristallographie,  iif  573. 
§  Delamdtherie,  Th^orie,  §  531.     Comp.  Haiiy,  iv.  463. 
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to  indicate  a  regular  scale  of  chemical  precipitations,  gradually  approaching  to  the 
nature  of  mechanical  sediments.  There  can  be  no  doubt,  that  the  most  immense 
of  all  fluids,  the  ocean,  suffered  a  gradual  decrease  of  i,ts  waters ;  the  primordial 
mountains  first  reared  their  summits,  then  the  earth  began  to  swell  up  out  of  its 
chaotic  state.  Organic  beings  were  then  in  existence  ;  these  were  marine  animals. 
The  chemical  precipitation  continued,  but  at  the  same  time,  the  first  mechanical 
sediments  began  to  be  deposited ;  the  two  precipitates  were  mixed,  sometimes  in  great 
confusion  together. 

Thus  arose  the  rocks  of  transition,  which  are  found  on  the  sides  of  I  Rocks  of  iran- 
the  primordial  mountains,  and  sometimes  at  their  base,  in  which  we  ob-  |  Sltlon< 
serve  the  first  animal  remains.     The  waters  having   gradually  subsided,  the  globe 
from  a  shapeless  chaos,  takes  the  appearance  of  one  vast  sea,  from  which  there 
arose  on  all  sides,  the  primordial  mountains,  flanked  by  rocks  of  transition. 

This  is  the   Neptunian  age,  the  second  geological  era.     The  sediments   of  the 
mechanical  solutions  alternated  with  the  chemical  precipitations ;  the  solvent  having 
gradually  lost  its  original  power,  chemical  action  insensibly  gave  way  to  that  which 
was  purely  mechanical.     This  Neptunian  age  gave  birth  to  stratified  I  stratified 
mountains  and  rocks,  understanding  by  the  word  stratum  a  bed  of  homo-  |  st 
geneous  substance.     This  term,  borrowed  from  the  Latin,  is  not  then  precisely 
synonymous  with  bed  or  layer ;  a  stratum  differs  still  more  from  a  lamina  or  plate, 
terms  made  use  of  in  speaking  of  the  texture,  that  the  substance  of  certain  rocks 
present,  even  in  their  minutest  fragments. 

The  hypothesis  we  have  just  now  traced,  exhibits  the  difficulties  which  geologists 
have  met  with  in  their  attempts  to  classify  stratiform  rocks.  In  the  col-  I  stratified  cai- 
careous  racks  especially,  the  compact  structure  and  the  stratified  are  |  careous  ""**- 
blended  together  by  innumerable  shades.  Even  in  the  same  rocks,  and  notwith- 
standing its  being  completely  homogeneous,  we  find  the  upper  part  containing  petri- 
factions belonging  to  marine  animals,  while  the  lower  beds  are  entirely  free  from 
them  ;  but '  amongst  the  decidedly  stratified  rocks,  we  should  place  nearly  all  the 
aggregates  of  sulphate  and  carbonate  of  lime,  known  under  the  name  of  lime-stone ; 
then  the  secondary  marbles,  which  owe  their  earthy  fracture  to  large  quantities  of 
argil,  and  their  colours  so  agreeably  varied  to  the  presence  of  oxide  of  I  Marbles  ruini- 

•    •/>  11          i  •  ?  j-  T-k    i        •  fortned,  shelly, 

iron ;  rmmjorm  marble,  which  according  to  Uolomieu,  was  a  calcareous  |  &c. 
argillaceous  stone,  uniformly  coloured,  but  while  drying  cracked  into  fissures;  and 
these,  filled  by  the  transuding  of  the  calcareous  matter,  have  formed  the  appear- 
ances of  ruins  and  landscapes,  which  are  so  much  admired  ;*  lastly,  the  shelly  mar- 
ble, composed  of  an  infinity  of  small  shells  united  by  a  calcareous  cement.  The 
fwtid  stone,  or  sioine  stone,  which  in  Norway  forms  of  itself -a  little  island,  is  only 
carbonate  of  lime,  penetrated  by  bitumen.  Calcareous  substances  predominate  in 
the  stratified  rocks;  the  capital  of  France,  with  its  palaces  and  temples,  is  built  of 
calcareous  stone,  almost  entirely  composed  of  two  kinds  of  shells :  the  cerites, 
(cyrithium,)  which  forms  the  upper  masses,  and  the  miliolites,  (miliola,)  which 
abounds  in  the  deepest  beds.|  These  rocks  readily  indicate  the  rank  which  belongs 
to  them  ;  but  what  rank  can  be  assigned  to  the  calpareous  stone  which  presents  itself 
under  the  form  of  chalk,  and  which  occupies  such  vast  belts  throughout  |  cbaik. 
the  globe  ?  From  its  purity,  it  is  almost  a  simple  substance,  containing  only  lime, 
carbonic  acid,  and  phosphoric  acid.  From  the  small  number  of  marine  animals 
which  it  immediately  contains,  it  resembles  the  primitive  rocks  from  which  its  earthy 
consistence,  destitute  of  the.  least  appearance  of  crystallization,  seems  to  keep  it 
perfectly  distinct;  finally,  the  layers  of  large  flint  so  frequently  met  with  amongst 
beds  of  chalk,  clearly  indicate  that  they  have  been  formed  by  deposit,  and  these 
beds  enclose  a  great  many  marine  animals  of  species  which  no  longer  exist.  J  It 
appears  that  the  chalky  state  of  the  calcareous  matter  is  owing  to  some  particular 
causes,  to  investigate  which  is  the  province  of  chemistry. 

*  Dolomieu,  Journal  de  Physique,  Octobre  1793,  p.  285,  et  suiv. 

Lamarck,  Memoires  sur  les  Fossiles  des  Environs  de  Paris.    Jlnnal.  du  Mustum  d'Hist. 
$  Comp.  Brongniart,  Traite  de  Min6ralogie,  i.  208—210. 
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Argue  or  clay.  |  Aluminous  earth  enters  into  a  great  number  of  stratified  substances; 
clay,  which  occupies  great  spaces  on  our  globe,  is  properly  a  mixture  of  silex  and 
alumina,  modified  by  the  accidental  presence  of  magnesia,  iron,  and  other  sub- 
stances. Clay  is  found  in  mounds  and  in  rocks ;  it  seems  natural  to  us  .to  suppose 
in  general,  that  these  last  may  be  formed  by  the  hardening,  or  rather  by  the  con- 
fused crystallization  of  argillaceous  earths,  mixed  sometimes  with  grains  of  quartz. 
But  argillaceous  earths  may  be  formed  also  by  the  decomposition  of  rocks ;  such 
would  be,  according  to  Werner,  the  origin  of  potter's  earth,  which  he  places  among 
the  ternary  earths  or  those  of  alluvion.  All  argillaceous  soils  have  without  doubt, 
often  changed  their  situation,  their  layers  gliding  easily  one  over  another;  their  prin- 
cipal situation,  however,  is  in  the  secondary  rocks ;  they  are  found  alternately  with 
the  free-stone,  sand,  and  shell  limestone. 

Lithomarge,  distinguished  by  its  feeling  greasy,  and  adhering  to  the  tongue,  by 
the  fineness  of  its  grain,  and  by  its  fusibility  into  a  spungy  mass,  is  the  only  clay 
which  is  found  in  the  clefts  of  rocks  in  primitive  formations.  This  is  the  substance 
to  which  several  nations  of  America,  Africa,  and  Siberia,  have  recourse  to  appease 
their  lunger,  or  rather  to  beguile  for  a  moment  the  cravings  of  their  digestive  or- 
gans.* Amongst  the  other  kinds  of  clay,  we  distinguish  for  their  utility  those  em- 
ployed in  the  operations  of  the  potter  and  the  fuller,  the  different  boles  and  ochres ; 
siate.  |  the  slate,  which  is  of  such  service  in  roofing  houses,  and  which  is  only 

indurated  clay,  in  the  form  of  schist  or  in  laminae.  Slate,  which  is  discovered  in 
great  blocks,  has  so  foliated  a  texture,  that  the  workman  needs  not  exert  any  atten- 
tion to  catch  the  joints  of  its  laminae;  wherever  he  places  his  chisel,  he  is  sure  of 
hitting  a  division.  A  quality  common  to  all  clay,  is  that  of  furnishing  subterraneous 
reservoirs  to  fountains  and  springs;  the  best  water  is  always  found  in  argillaceous 
soils.  i«C>\ 

Fermenting  I  Fermenting  clay  forms  an  exception1:  as  it  is  mixed  with  quartz  sand 
day*  I  reduced  to  fine  powder,  it  imbibes  water,  swells  up,  and  raises  with  great 

force  houses,  masses  of  rock,  and  whole  fields ;  when  the  clay  is  dried,  they  sink 
down  to  their  first  level.  The  consequences  of  these  unlooked-for  throbs  and  heav- 
ings  of  the  soil  are  very  formidable  in  Sweden,  and  in  Russia,  especially  when  the 
clay  in  swelling  happens  to  freeze  at  the  same  time,  j"  Such  devastations,  arising 
from  a  cause  apparently-so  weak,  will  assist  us  in  conceiving  of  the  revolutions  which 
similar  fermentations  probably  accomplished  at  the  epoch  when  mountains  were 
formed. 

Marl. "  I  Marl  is  a  clay  united  to  a  greater  or  less  quantity  of  calcareous  earth, 
often  with  quartzy  sand,  and  sometimes  so  impregnated  with  bitumen,  as  to  take  fire 
of  itself.  J 

Siliceous  substances  are  also  deposited  in  beds.  Sandstone^  is  com- 
posed of  small  grains  of  quartz  agglutinated  by  a  clayey,  calcareous,  or 
siliceous  cement.  It  is  the  most  common  of  all  the  stratified  rocks.  It  forms  the 
ordinary  transition  between  the  primitive  and  secondary  mountains ;  in  this  situation 
it  is  found  in  parallel  strata,  and  is  but  little  mixed  with  heterogeneous  substances. 
But  it  is  met  with  also  at  a  distance  from  the  primitive  mountains,  and  sqems  to  have 
been  formed  at  all  the  geological  periods. 

There  is,  as  appears  to  us,  a  very  sensible  gradation  in  the  different  formations  of 
"  gres"  or  sandstone,  from  the  glossy  kind,  which  nearly  approaches  the  primitive 
quartz,  to  the  pulviscular  species,  in  which  the  granulated  structure  becomes  per- 
ceptible only  by  exposure  to  heat. 

The  recomposed  granite,  or  the  sandstone  (gres)  of  the  coal  mines,  is  an 
aggregate  of  minute  fragments  of  the  ancient  granite  rock,  united  by  ce- 
ment of  any  kind,  and  sometimes  so  exactly  resembling  the  texture  of  ancient  granite, 
as  to  deceive  naturalists  themselves.  But  as  the  beds  of  these  secondary  granites 
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*  Humboldt,  Tableaux  de  la  Nature,  ii.  191.     Georgi,  Description  de  la  Russie,  iii.  202,  ^7. 

f  Waller,  Mine'ralogie,  i.  p.  34.     Gebrgi,  llussie,  iii.  201. 

t  Guide nstedt,  Voyage  dans  le  Caucase. 

§  Wherever  the  word  "  gres"  is  met  with,  it  is  best  translated  by  the  word  "  sandstone,"— f. 
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alternate  with  those  of  coal,  it  is  evident  that  they  have  a  much  more  recent  origin 
than  the  rocks  of  whose  wrecks  they  are  composed. 

We  are  tempted  to  notice  at  this  epoch,  the  enormous  blocks  of  friable  granite 
with  which  the  marshes  of  Finland  are  covered,  and  from  among  which  they  have 
chosen  the  rock  that  serves  as  the  base  to  the  statue  of  Peter  the  Great.     This  gra- 
nite, named  rapakivi,  in  the  language  of  the  Fins,  forms  no  contiguous  |  Rapakivi. 
mountains  nor  earth ;  it  is  decomposed  very  slowly.* 

The  formation  of  porphyries  is  continued  through  the  period  of  stratification;  it 
has  principally  produced  jaspers  and  quartz-agates. 

The  decomposition  of  stratified  rocks,  and  the  reunion  of  their  fragments,  or  of 
those  even  of  the  most  ancient  rocks,  by  a  stratified  gluten  or  cement,  forms  what 
we  call  the  conglomerated  rocks.  This  formation  appears  to  -extend 
through  a  variety  of  periods,  and  to  present  a  long  series  of  shades  which 
it  is  almost  impossible  to  define.  The  breches,  or  variegated  marbles,  and 
stone,  composed  of  flint,  jasper,  shell  marble,  and  others  which  belong  to  this  class, 
are  often  confounded  with  the  variegated  marbles  and  pudding-stones  composed  of 
parts  of  crystallized  rocks.  The  countries  which  have  been  most  carefully  examined 
with  this  view,  namely,  Thuringia  and  Silesia,  present  no  other  constant  rule  than 
the  identity  of  the  conglomerated  fragments  with  rocks,  either  crystallized  or  strati- 
fied, which  border  upon  them.  The  pale-red  of  Thuringia  is  a  variegated 
marble  of  sandy  quartz,  in  which  are  found  granite,  porphyry  and  schists, 
according  as  the  neighbouring  mountains  contain  them.f  In  Silesia  conglomerate' 
rocks  accompanying  the  primordial  mountains,  vanish  when  they  disappear,  and  con- 
tain only  fragments  analogous  to  the  stones  which  compose  them.  J  At  the  foot  of 
Mount  Altai,  in  Siberia,  we  find  whole  mountains  of  quartz  and  jasper  in  small  frag- 
ments conglomerated  by  a  cement  sometimes  quartzeous,  and  sometimes  argilla- 
ceous. §  In  Chili,  enormous  masses  of  pebbles  reunited  by  a  black  clay,  rest  upon 
the  most  elevated  of  the  Cordilleras.  ||  How  are  we  to  trace  the  innumerable  forma- 
tions which  have  successively  produced  these  beds  of  broken  remains  spread  over 
the  whole  surface  of  the  globe? 

We  have  not  been  able  to  comprehend  in  any  of  the  preceding  classes, 
a  species  of  rOck  which  is  evidently  formed  by  an  operation  different  at 
the  same  time  both  from  crystallization  and  stratification.  We  allude  to  the  celebrat- 
ed basalt,  which  has  been  the  subject  of  so  many  discussions  among  geologists,  and 
which  has  made  them  split,  as  it  were,  into  two  churches,  each  attached  to  its  par- 
ticular opinions  with  all  the  keenness  of  theological  zeal. 

These  rocks,  compact  or  porous,  assuming  prismatic  or  globular  forms,  or  without 
any  definite  form,  black,  brown,  greyish,  and  bluish,  resemble  in  their  texture  cor- 
neous or  horny  rocks,  and  those  which  Werner  designates  primitive  trapps.  Silex 
and  iron  appear  to  be  the  principal  chemical  elements  of  basalt.  So  are  1  chemical  na. 
they  equally  of  trapp,  but  exposed  to  strong  heat,  the  trapp  affords  a  |  tureofbasait. 
glass  of  a  greenish  transparency,  whilst  that  of  basalt  is  black  and  opaque.  Besides, 
the  basalt  encloses  crystals  of  "  peridote,"  which  are  not  found  in  the  trapps.TT  The 
most  striking  character  of  basaltic  rocks  is  their  configuration.  Nothing  |  configuration. 
of  this  kind  is  more  celebrated  than  those  prismatic  columns,  of  an  immense  height 
and  thickness,  of  which  the  cave  of  Fingal  in  the  island  of  Staffa  is  composed. 

On  the  coast  of  Ireland,  is  another  admirable  collection  of  basaltic  rocks,  placed 
horizontally,  and  forming  together  what  is  called  the  Giants'  Causeway.  Masses  of 
a  similar  description,  though  less  considerable  in  size,  are  to  be  seen  in  Iceland,  and 
are  called  in  that  country  the  Walls  of  the  Devil.  It  has  been  remarked,  particularly 

*  Bergmann,  Geograph.  Physique,  i.  214.    Comp.  Patrin.  Dictionnaire  d'Histoire  Naturelle, 
de  Ddterville,  x.  81,  au  mot  Granit  d'Ingrie, 

f  Heim,  Correspondence  de  Zach,  vi.  535. 

*  Leopold  Buch,  Description  Geognostique  de  Landeck,  p.  19.  Id.  Observations  Gdognos 
tiques,  vol.  i.  passim. 

§  Schangin,  dans  le  Journal  des  Mineurs.   (Bergmannisches  Journal,)  1791,  vol.  i.  p.  83,  89, 
1  Molina,  Histoire  Naturelle  du  Chili,  p.  83.  (trad.  All.) 
1  Faujas  Saint-Fond,  Geologic,  ii.  269, 
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in  the  cave  of  Fingal,  that  though  the  prisms  themselves  are  unequal,  the  faces  of 
each  are  equal  to  the  corresponding  faces  of  the  adjacent  prisms,  that  the  inequali- 
ties which  are  in  relief  upon  the  top  or  end  of  one  of  the  prisms,  are  adapted  to  the 
depressions  or  little  concavities,  on  the  top  or  end  of  the  next  opposite  prism,  as  if 
the  one  was  moulded  into  the  other;  lastly,  it  is  worthy  of  notice,  that  in  the  island 
of  Staffa,  where  the  prisms  are  raised  one  upon  another,  like  a  series  of  columns,  the 
convex  base  of  the  one  is  inserted  into  the  concave  summit  of  the  other;  so  that  the 
columns  appear  to  be  articulated.  Even  when  the  basaltic  rocks  present  themselves 
under  a  less  regular  structure,  their  position  alone  is  sufficient  to  attract 
the  particular  attention  of  the  naturalist.  Those  masses  which,  in  a  con- 
fused manner,  lie  over  granite,  gneiss,  the  primitive  and  secondary  schists;  those 
summits,  which,  sometimes  conical,  sometimes  pyramidal,  shoot  up,  in  an  insulated 
form,  above  rocks  of  a  totally  different  nature;  those  cements  which  unite  the  basalts 
to  various  crystallized  rocks;  the  successive  transition  of  argillaceous  siliceous  schist 
to  basalt,  and  from  basalt  to  a  kind  of  schorly  rock,  named  prunslein;  lastly,  the 
numerous  instances  of  the  disintegration  and  decomposition  of  basalt  itself,  impart- 
ing fertility  to  the  soil' of  the  earth; — these  are  facts,  the  explanation  of  which,  has 
for  many  years  exercised  and  baffled  the  ingenuity  of  geologists, 
or  the  voica-  The  volcanists,  with  Desmarets,  Faujas  Saint-Fond,  and  Dolomieu  at 
basalt!*'"  their  head,  regard  basalt  as  lava  melted  by  the  heat  of  a  volcano,  and 
which,  whi  e  s-lowly  cooling,  has  acquired  by  contracting  those  prismatic  forms  by 
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which  it  is  distinguished.*  But  this  explanation  labours  under  great  difficulties. 
We  ask  the  volcanist,  Why  these  supposed  lavas  have  an  appearance  similar  to  rocks, 
the  aquatic  formation  of  which  is  generally  admitted?  Why  do  they  present  no  trace, 
either  of  vitrification,  or  of  tumefaction?  Why  do  they  envelop  untouched  crystals, 
and  other  substances  which  must  have  originated  from  a  state  of  fusion?  Dolomieu 
answers,  that  the  heat  which  melted  these  basaltic  lavas,  had  very  little  intensity; 
that  the  fusion  of  these  substances  was  only  a  simple  dilatation,  which,  in  separating; 
the  particles,  allowed  them  merely  to  glide  one  over  another,  .without,  in  any  degree, 
changing  their  nature.  He  supports  this  opinion  by  his  own  observations ;  accord- 
ing to  which,  the  ordinary  lava,  even  while  it  is  flowing,  is  sufficiently  firm  and  cool 
on  its  surface  to  admit  of  being  walked  upon  without  much  inconvenience. f 
Facts  opposed  A  multitude  of  other  facts,  however,  seem  to  leave  no  subterfuge  to  the 
origSn.volG  volcanists.  In  the  first  place,  the  basaltic  cones,  placed  above  all  kinds  of 
ancient  and  secondary  rocks,  and  often  forming  the  most  elevated  summits  of  chains 
of  mountains,  present,  from  their  situation,  from  their  entire  structure,  and  from  the 
absence  of  craters,  characters  very  contrary  to  those  of  lavas  and  volcanic  accumu- 
lations. Basalt  is  decomposed  daily,  which  happens  to  no  species  of  lava.  In  Rin- 
guerike,  in  Norway,  the  soil  appears  almost  throughout  entirely  to  consist  of  decom- 
posed basalt.  Near  Christiania,  small  fragments  of  this  rock  are  spread  over  the 
fields,  under  the  conviction,  that  it  will  form  an  earth  proper  for  cultivation.  J  If  we 
examine  the  texture  of  these  rocks,  we  find  it  very  sensibly  approach  that  of  the 
schistous  porphyries  and  grunstein.  Upon  the  Meisner  in  Hesse,  we  have  observed, 
with  a  great  deal  of  attention,  the  transition  of  basalt  into  grunstein.  §  The  third 
fact,  which  is  inconsistent  with  the  volcanic  origin  of  basalt,  is  its  relative  position 
in  regard  to  coals.  Not  only  in  Hesse  does  basalt  cover  an  immense  bed  of  coals, 
but  in  Sudoree,  one  of  the  Feroe  Islands,  a  mine  of  coal  is  seen  in  the  midst  of  the 
basalt.  ||  It  is  evident  that  these  masses  of  coals  would  have  changed  their  nature 
considerably,  if  the  lava  in  melting  had  flowed  around  them. 

Neptunian  ori-  I      The  Neptunian  origin  of  basalt  appears  to  be  attended  with  much 
gin  of  basalt.    |  probability.     Bergmann,  who  was  the  first  to  prove  by  analysis  the  iden- 

*  Dolomieu,  Memoirs  sur  les  lies  Ponces,  p.  100,  sqq.  Desmarets,  Memoires  de  PAcacl.  des 
Sciences,  1771,  p.  273.  Faujas  Sstint-Fond,  Histoire  Naturelle  des  Laves  Prismatiques,  &c. 

j-  Dolomieu,  Journal  de  Physique,  Fructidor,  an  ii.  p.  408.  ibid.  Pluvoise,  m^me  anne"e  p.  118. 

$  Strom.  Description  du  Canton  d'Effer,  p.  47,  sqq.  (in  Dan.) 

§  Daubuisson,  Traduction  de  la  Th^orie  des  Filons,  p.  94,  note  2. 

II  Mem.  de  la  soci£t£  d'Histoire  Naturejle  de  Copenhague*  See  in  the  course  of  this  work 
the  description  of  the  Feroer  Islands. 
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tity  of  trapp  with  basalt,  is  content  with  supposing,  "that  the  substance  of  basalt, 
penetrated  and  softened  by  humid  vapours,  was  converted  into  a  clammy  and  liquid 
mass ;  that  this  mass  having,  in  the  progress  of  drying,  suffered  contraction,  but  not 
equally  throughout  the  whole,  had  formed  ruptures,  and  that  it  was  thus  subdivided, 
with  a  kind  of  regularity,  into  prisms  of  different  kinds."* 

A  celebrated  mineralogist,  Werner,  from  considering  the  singular  na- 
ture of  basaltic  rocks,  and  particularly  the  position  of  those  of  Saxony 
and  Bohemia,  thought  that  he  had  discovered,  that  the  formation  of  these  substances 
constitutes  a  distinct  epoch,  and  requires  causes  quite  different  from  those  which  have 
produced  the  ordinary  kinds  of  earths  and  rocks.  This  philosopher  imagined  that  a 
mechanico-chemical  solution  of  a  particular  nature  had  once  covered  the  globe. 
This  solution  produced  precipitates  analogous  to  its  own  nature ;  at  first,  gravel,  clay, 
and  sediment,  purely  mechanical ;  very  soon  after  these,  came  the  argilo-siliceous 
schists,  named  wackes,  which  already  indicate  the  commencement  of  confused  crys- 
tallization ;  then  appeared  the  basalts.  The  mass  of  these  being  deposited  upon  al- 
most the  whole  of  the  surface  of  the  globe,  the  solution  arrived  at  a  state  purely 
chemical,  and  afforded  nothing  but  crystallized  precipitates,  such  as  the  schistous 
porphyries,  and  the  rocks  called  greenstein.|  » 

According  to  this  hypothesis  of  Werner,  there  is  a  possibility  of  explaining  why  iso- 
lated basaltic  columns  are  found  projecting  from  the  midst  of  a  soil  of  a  different  na- 
ture, for  we  may  conceive  that  the  parts  the  least  crystallized  of  the  basaltic  solution, 
that  is  to  say,  the  parts  mixed  with  clay  and  gravel,  after  having  been  deposited  and 
dried,  were  again  decomposed  and  earned  along,  with  other  earths,  by  currents  of 
water,  far  from  the  sides  of  the  mountains  which  once  were  covered  with  them.  In 
some  places,*  this  mass  of  decomposed  basalt  is  extended  more  equally  over  consider- 
able tracts  of  ground.  The  masses  of  basalt,  which  are  not  decomposed,  have  at 
the  same  time  preserved  the  rocks  which  they  covered  from  this  slow  disintegration, 
to  the  action  of  which  almost  all  the  ancient  mountains  are  subjected.  Thus  it  is  by 
the  continued  removal  and  disappearance  of  the  lower  basaltic  strata,  that  the  de- 
tached cones  have  acquired  their  particular  form,  and  that  singular  position  and  ap- 
pearance which  astonish  the  eye  of  the  beholder. 

This  hypothesis  of  Werner,  which  more  multiplied  observations  will  either  confirm 
or  overthrow,  fully  explains  only  the  position  of  basalt,  and  not  its  origin ;  we  can, 
even  while  we  admit  the  hypothesis  of  Werner,  ascribe  the  origin  of  the 
solution  of  the  constituent  parts  of  basalt  to  whatever  cause  we  choose ; 
it  is  even  very  likely  that  carolic  has  been  the  principal  agent  in  bringing  to  a  state  of 
fermentation  and  fusion  those  substances,  probably  crystallized,  which  furnished  the 
materials  of  that  solution ;  .but  the  fermentation  and  the  fusion,  which  have  been  fol- 
lowed up  by  a  new  coagulation  of  particles,  and  by  their  contraction  into  prismatic 
forms,  have  no  connection  whatever  with  the  system  of  phenomena  arising  from  the 
agency  of  volcanos  actually  burning,  or  of  other  similar  ancient  volcanos,  however 
powerful  they  may  be  supposed.  The  polar  magnetism,  which  Hau'y  has  observed 
in  basalts,J  seems  to  indicate,  that  they  were  originally  trapps,  in  which  a  slow  and 
uniform  dilatation  of  particles  has  developed  the  magnetic  fluid.  It  is  desirable  that 
we  should  observe  the  direction  of  the  basaltic  colonnades,  and  the  position  of  each 
prism  in  relation  to  the  equator  and  the  magnetic  poles. 

Circumscribed  as  we  are  by  the  limits,  of  our  work,  we  must  relinquish  this  interest- 
ing fliscussion  concerning  coagulated  rocks,  and  proceed  to  the  consideration  of 
masses  formed  by  accumulation.  This  is  a  portion  of  the  globe  which  we  may  be 
said  to  have  under  our  own  eyes. 

Sand,  gravel,  some  transported  clays,  that  is  to  say,  those  which,  by 
gliding  and  rolling,  have  changed  their  situation,  and  amongst  which 
Werner  places  potter's  earth ;  tufa,  or  stony  substances  formed  by  incrustation,  such 
as  the  stalactites  of  caverns;  the  "sinter,"  or  stony  deposits  of  running  waters; 

*  Bergmann,  De  Productis  Vulcaniis. 

f  Werner,  Classification  des  Roches,  &c,  &c.     Daubuisson,  Journal  des  Mines. 
t  Tr&ite  de  Mine*ralogie,  iv.  485, 
VOL,  I.-Q 
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breccias,  or  variegated  marbles  of  ternary  formation,  that  is  to  say,  older  fragments 
of  rocks  united  by  a  cement  of  tufa ;  .marshy-ochre,  although  formed  by  chemical 
precipitation;  some  bituminous  and- aluminous  earths,  vegetable  earth,  and  the  mud 
of  marshes;  turf,  composed  of  vegetable  remains  recently  buried,  less  decomposed, 
and  less  impregnated  with  bitumen  than  coal;  bituminous  fossil  wood,  a  substance 
which  appears  to  be  incipient  coal,  and  which  even  in  some  places  nearly  resembles 
true  coal ;  these  are  the  materials  which  generally  constitute  earths  of  accumulation. 
We  shall  develop  the  origin  of  each  of  these  substances,  in  tracing  hereafter  the 
history  of  the  changes  which  have  taken  place  on  the  surface  of  the  globe.  Sub- 
stances projected  by  volcanos  form  the  seventh  class  of  solid  masses  which  we  have 
to  consider. 

volcanic  pro-  I  Amongst  the  volcanic  productions,  there  are  some  which  have  under- 
ductions.  I  gOne  an  igneoug  fluidity  5  these  are  called  Lavas,  in  the  proper  sense  of 
the  word.  We  have  just  seen  that  it  is  among  these  substances  that  several  French' 
mineralogists  place  the  basalt,  which  other  naturalists  consider  as-having  been  formed 
by  the  agency  of  water.  We  have  considered  these  rocks  as  the  produce  of  a  forma- 
tion anterior  even  to  the  seas,  and  before  the  existence  of  volcanos ;  and  we  should 
consider  it  a  most  arbitr%ry  arrangement  to  rank  amongst  the  substances  thrown  out 
by  volcanos,  one  which  forms  no  part  of  any  stream  of  lava  that  has  ever  been  ob- 
served. It  is  certain,  however,  that  many  true  lavas  have  for  their  base  petrosile\, 
frfS  lavas'"  I  felspar,  granite,  or  rather  amphigene,*  and  other  stony  substances, 
&c.  I  which  have  preserved  their  appearance  of  stone,  and  which  even  enclose 

pure  crystals;  but  these  lavas  never  assume  the  regular  form  of  basalt.f.  Other 
lavas  have  been  vitrified,  as  the  obsidian,  or  agate  of  Iceland,  which  has  completely 
the  appearance  of  glass.  The  volcanic  glass  has  often  an  enamelled  or  pearly  ap- 
pearance, and  is  found  in  a  capillary  form. 

Pumice  stone.  |  The  pumice  stone,  or  pumiced  lava,  is  the  best  known  of  volcanic  pro- 
ductions. Dolomieu  considers  it  as  the  produce  of  foliated  granite  and* micaceous 
rocks,  or  even  of  granites,  properly  so  called.  "  The  component  parts  of  these 
rocks  have  the  property  of  mutually  serving  as  fluxes,  and  have  been  able  to  undergo, 
by  the  action  of  fire,  a  demi-vitrification,  which  may  be  compared  to  calcined  mat- 
ter, or  frit,  a  little  swelled."  J  This  opinion  appears  to  be  true  as  to  certain  kinds  of 
pumice  stone,  but  there  are  others  which  are  produced  from  magnesian  rocks,  and 
especially  from  asbestos,  or  decomposed  amianthus.  § 

s«oria  or  I  The  different  Scoriae  are  substances  strongly  vitrified,  which  swim 
dross.  I  sometimes  upon  the  torrents  of  lava,  and  sometimes  are  thrown  out  like 

hail  around  the  volcano. 

The  volcanic  sands  appear  to  consist  of  lava  scorified  to  the  last  degree,  or  of 
soorire  decomposed  after  being  ejected. 

ppuzzoianes.  |  The  pouzzolanes  have  not,  like  lava,  experienced  an  igneous  fluidity ; 
they  are  substances  of  a  more  argillaceous  nature  than  those  which  have  formed  the 
lava:  having  less  sulphur  in  their  composition,  they  have  been  able  to  resist  the 
action  of  fire,  which,  instead  of  scorifying  thpm,  has  only  served  to  calcine  and 
burn  them.  Heavier  than  the  scoria?,  they  fall  near  the  centre  of  the  volcanic  moun- 
tain. United  to  lime,  they  form  a  cement  of  the  greatest  hardness  and  durability, 
•which  the  Romans  used  in  preference  to  every  other  in  the  construction  of  their 
aqueducts. 

Volcanic        I       Volcanic  ashes  are  discharged  from  the  craters,  in  the  midst  of  a  co- 

I  lumn  of  smoke,  and  are  then  driven  by  the  winds  to  great  distances. 

Those  of  Etna  are  carried  to  Malta,  and  some  say  even  to  Africa.     When  these 

'ashes  are  still  suspended  in  the  atmosphere,  and  when  the  vapours,  which,  at  the 

same  time  are  dissolved  in  it,  happen  to  conclense,  the  mixture  which  thus  takes 

place  occasions  those  earthy  showers  which  fall  sometimes  at  a  great  distance  from 

the  volcanos  themselves.     These  ashes,  from  the  extreme  minuteness  of  their  par- 

*  Hauy  Mindralogie,  iv.  493.    Dolomieu,  Journal  de  Physique,  Pluvoise,  an.  ii.  p.  105. 
f  Comp.  Faujas  Saint-Fond,  Geologic,  ii.  part  2. 

*  Dolomieu,  Voyage  aux  iles  Lipari,  p.  6. 

§  Bergmann,  De  Productis  Vulcaniis.    Spallanzani,  CEuvres,  ii.  225,  trad,  de  Senebier. 


PHYSICAL    GEOGRAPHY.  123 

• 

tides,  introduce  themselves  every  where,  enter  into  the  closets  for  keeping  provisions, 
where  they  vitiate  every  article  of  food  ;  but  this  inconvenience  is  compensated  by 
the  advantage  which  accrues  from  their  fertilizing  the  grounds,  ravaged  by  burning 
torrents  of  lava.*  The  heat  of  the  .volcanos  produces  by  sublimation,  different 
substances,  such  as  sulphur,  muriate  of  ammonia,  sulphuret  of  arsenic,  and  of  iron. 
Volcanic  tufa  is  a  substance  produced  by  the  agglutination  of  .volcanic  |  volcanic  tufa, 
ashes,  or  fragments  of  scoria?.  The  muddy  eruptions  which  take  place  in  certain 
volcanos  may  be  considered  as  the  principal  cause  of  the  formation  of  volcanic  tufa; 
masses  of  clay  or  of  liquid  mud,  in  rolling  over  the  cinders  thrown  out  by  the  volca- 
nos, incorporate  with  them.t  At  other  times,  the  volcanic  substances,  in  flowing  into 
the  sea,  may  be  agglutinated  there  by  a  stony  cement,  held  in  solution  by  the  salt 
water.  J 

We  shall  not  enter  into  a  detailed  explanation  of  the  substances  contained  in 
lava,  the  origin  of  which  still  perplexes  the  naturalist ;  but  we  ought  to  notice,  in  a 
few  words,  altered,  or  decomposed  lava. 

It  is  an  important,  but  obscure  and  difficult  question,  whether  lava,  by  1  Decomposed 
the  action  of  air  and  water,  is  reduced  into  earth,  or  becomes,  at  least,  |  lava- 
partially  softened.  Italy  furnishes  examples  favourable  to  this  opinion;  Iceland 
offers  proofs  to  the  contrary.  The  probability  is,  that  no  vitrified  lava  is  decomposed, 
but  that  which  has  been  calcined  or  changed  by  the  action  of  the  sulphureous  acid 
vapours.  The  mine  of  alum  of  La  Tolfa,  in  the  ancient  Roman  State,  supplies  us  with 
an  example  of  this ;  it  is  a  lava,  which,  being  decomposed  by  the  sulphuric  acid,  is 
become  white  and  friable.  §  Bergmann  exposed  some  calcareous  blackish  and  com- 
pact lavas,  which  came  from  Vesuvius,  to  the  vapour  of  sulphuric  acid;  they  acquired 
in  a  few  hours  the  appearance  and  texture  of  chalk,  similar  to  that  in  the  neighbour- 
ing rocks  of  Solfatara.[|  There  are  naturalists  who  consider  all  lavas,  even  those 
most  strongly  vitrified,  as  penetrable  by  the  acid  gases;  the  sulphuric  acid  dissolves 
at  first  the  iron,  afterwards  the  bituminous  earth  and  the  lime ;  so  that  quartzeous 
earth,  unchanged  by  acids,  but  attenuated  and  laid  open,  is  at  length  carried  away  by 
the  waters  ;lf  but  these  are  possibilities,  rather  than  ascertained  facts.  We  conceive, 
at  least  in  general,  that  the  oxygen  of  the  air  has  very  little  influence  upon  the  lavas, 
and  that  the  action  of  sulphuric,  carbonic,  and  other  gases,  must  be  circumscribed  to 
a  small  number  of  places. 

It  is  proper,  after  volcanic  substances,  to  mention  those  which  owe  to  the  action 
of  subterraneous  fires  their  deposits  of  coal.  The  best  known  is  that  which  is 
commonly  called  porcelain  jasper.** 

The  atmosphere  has  at  all  times  contributed  .to  augment  the  number  of  the  solid 
substances  of  the  globe.  The  showers '  of  stones  described  as  prodi-  I  Bolides, 
gies  by  many  Greek  and  Roman  historians,  have  befcn  finally  placed  |  Stone  showers' 
beyond  the  reach  of  doubt  by  the  enlightened  observations  of  Biot,  Chaldini, '  and 
other  philosophers.  All  these  substances  thrown  down  upon  the  earth  from  the 
clouds,  contain  the  same  elements  of  silex^  iron,  and  nickel.  They  seem  to  be  only 
the  nuclei,  or  kernels  of  those  balls  of  fire  whiclf  we  often  see  traversing  the  atmo- 
sphere with  a  dazzling  brightness,  and  disappearing  in  the  twinkling  of  an  eye. 
Thus  the  bolides,  or  atmospheric  stones,  should  be  concretions  formed  by  the  ele- 
mentary gases,  and  perhap's  by  an  effect  of  electricity ;  but  they  may  also  be  regarded 
as  so  many  satellites,  or  diminutive  moons,  which,  revolving  round  our  planet,  ter- 
minate their  course  by  uniting  themselves  to  it,  when  causes  that  are  unknown,  but 
easy  to  be  conceived,  have  deprived  them  of  a  part  of  their  centrifugal  force.  Has 
Dr.  Franklin  been  wrong  in  thinking,  "  that  there  may  have  been  a  time  when  it 
rained iKones  as  it  now  does  water?" 

*  Dolomieu,  Memoire  sur  les  lies  Ponces,  p.  336,  ayg. 

f  Dolomieu,  Voyage  aux  lies  Lipari,  56. 

$  Delametherie,  Theorie  de  la  Terre,  ii.  482.  deuxieme  Edition. 

§  Dolomieu,  cite  par  Haiiy,  Mine'ralogie,  iv.  505. 

||  Bergmann,  Geog.-Physique,  ii.  197,'  en  Suedois. 

<j  Faujas  Saint-Fond,  Mineralogie  des  V  cleans,  chap.  xix.  p.  374 

*»  Thermantide  porcellanite  cle  Hnuy,  iv.  510, 
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It  noijf  remains  for  us  only  to  take  a  rapid  survey  of  the  substances  which  are 
foreign  to  the  mineral  kingdom,  and  which  are  found  inserted  amongst  those  that 
form  the  solid  crust  of  the  globe.  These  substances  deserve  a  particular  section  to 
be  appropriated  to  them. 


BOOK  XII. 

Continuation  of  the  Theory  of  Geography.     Of  the  Foesil  remains  of  Organic 
Sodies,  Vegetable  and  Jlnimal. 

THE  remains  of  organic  beings  buried  in  the  earth  may  be  viewed  as  so  many 
geological  medals,  but  medals  without  a  date.  The  difference  of  age  and  of  origin 
between  the  secondary  and  the  ternary  rocks  would  be  easily  ascertained,  if  we 
could  precisely  and  completely  class  the  remains  of  organic  bodies,  each  according 
to  the  earth  or  rock  in  which  it  is  found ;  but  this  arduous  undertaking,  scarcely  ever 
conceived  by  systematic  geologists,  has  only  of  late  become  the  object  of  researches 
that  deserve  to  be  called  scientific.* 

General  view.  |  Organic  fossil  bodies  may  be  distributed  into  three  classes;  remains 
which  have  preserved  their  natural  state,  at  least  in' part;  petrified  substances,  and 
impressions. 

Fossil  remain*.  |  The  first  class  consists  principally  of  bones,  and  even  whole  skele- 
tons, which,  after  having  been  deprived  of  the  skin  and  flesh  that  covered  them,  re- 
main buried  in  the  earth,  or  concealed  in  deep  caverns.  Sometimes  they  are  cal- 
cined totally  or  in  part,  without  having  lost  their  configuration ;  sometimes  they 
retain  not  only  their  texture,  but  even  a  certain  portion  of  skin  and  flesh ;  we  occa- 
sionally fin<J  them  incrusted  with  a  calcareous  covering. 

Petrifactions.  |  PetrifoctionSj  taking  this  term  in  the  ordinary  sense,  comprehend  all 
the  stony  substances  which  have  the  figure  of  an  organic  body.  There  have  been 
instances  where  a  liquid  impregnated  with  stony  particles  has  flowed  into  a  cavity 
formed  by  an  organic  body  which  had  disappeared.  In  that  case,  the  stony  mass 
has  flowed  into  the  empty  cavity,  and  assumed  the  exterior  form  of  the  organic  body 
which  was  there  before.  If  this  body  was,  for  example,  a  branch  or  trunk  of  a  tree, 
the  stone  will  have  knots  and  wrinkles  on  its  exterior;  but  in  the  interior  it  will  ex- 
hibit all  the  characters  of  real  stone.  It  will  only  be,  according  to  Haiiy,  "  the 
statue  of  tho  substance  which  it  has  replaced." 

While  the  process  of  decomposition  is  going  on  gradually  and  obviously  in  a  ve- 
getable or  animal  substance,  it  is  sometimes  likewise  surrounded  and  pressed  on  by 
a  stony  juice.  As  each  organic  particle  dissolves  and  disappears,  a  stony  particle 
replaces  it.  Thus,  particle  after  particle,  the  stony  substance  gradually  occupies 
the  spaces  left  vacant  by  the  progressive  decay  of  the  vegetable*  or  animal  parts ; 
and,  by  being  moulded  in  these  cavities,  it  copies,  feature  for  feature,  the  contexture 
of  the  organic  body.  This  is  the  way  in  which  it  is  usual  to  explain  the  formation 
Petrified  |  of  petrified  wood,  an  imitation  of  the  real  wood  so  complete,  that  upon 
I  cutting  it  transversely,  we  distinguish  the  appearance  of  concentric  rings, 
which  in  the  living  tree  arise  from  its  annual  growth.  Sometimes  it  is  even  in  a 
state  from  which  we  can  ascertain  by  the  lineaments  of  the  texture  the  snAcics  to 
which  the  tree  belonged.! 

•  G.  Cuvier,  Extrait  d'un  ouvrage  sur  les  cspeces  des  quadrupedes  dont  on  a  trouv£  les 
ossemens  dans  1'inte'rieur  de  la  terre.  Paris,  an  ix.  Et  ses  Memoires  dans  les  Annales  du  Mu- 
seum d'Histoire  Naturelle.  Lamarck,  Memoires  sur  les  coquillages  fossiles  des  environs  de 
Paris.  Annal.  du  Museum.  -Blumenbach,  Specimen  Archaeologist  Telluris;  See  Gazette  dea 
Sciences  de  Gottingue,  No.  199. 

f  Mongez  le  Jeune,  Journal  de  Physique,  1731,  p.  2$5,  et  suiv,  (Comp.  Daubenton,  dans 
leg  Lemons  de  PEcole  Normale,  tome  iii.  p.  393,  et  suiv.) 
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Mineralized  bodies,  and  those  which  have  been  changed  into  bitumen 
or  coal,  may  be  referred  to  the  same  system  of  formation.  Thus,  the 
turquoises  for  example,  are  the  jaw  teeth  of  some  large  sea  animal ;  a  metallic  sub- 
stance which  has  penetrated  them,  has  been  gradually  substituted  for  the  softer  parts 
of  the  bone. 

Delametherie  justly  observes,*  that  the  siliceous  matter  so  abundant  in  many  or- 
ganic bodies,  lies  crystallized  in  the  bosom  of  the  earth,  and  produced  a  great  part 
of  the  stony  substance  which  constitutes  petrifactions — for  these  being  often  of  a 
siliceous  nature,  although  found  in  the  midst  of  clay,  whence  then  could  have  come 
this  siliceous  liquid,  if  not  from  the  petrified  body  of  itself? 

Impressions  are  found  between  the  laminae  of  certain  argillaceous  |  impressions, 
schists ;  they  are  the  relievos  or  moulds  representing  skeletons  of  animals,  particu- 
larly fishes,  leaves,  reedfe,  entire  plants,  principally  of  the  fern  kind.  These  last 
impressions  have  this  peculiarity,  that  if  one  of  the  leaves  presents  a  concave  print 
of  the  face  of  the  leaf  opposite  to  that  which  bears  the  fructifications,  (as  generally 
happens,)  the  other  lamina  will  present,  not  the  hollow  impression  of  the  face  of 
fructification,  but  the  relievo  of  the  same  face,  which  is  concave  upon  the  other  leaf. 
To  all  appearance,  as  Brugnieres  explains  iff,  the  fern  placed  upon  soft  clay  has 
been  covered  over  again  with  a  new  deposit.  Afterwards,  this  plant  reduced  into^i 
carbonaceous  substance,  or  penetrated  by  the  minute  particles  of  the  schistous  de- 
posit, becomes  incorporated  and  identified  with  it;  and,  as  the  surface  of  the  fructi- 
fications is  .unequal,  that  opposite  being  more  smooth,  it  is  natural  to  imagine  that 
there  has  been  less  cohesion  between  the  clay  and  this  smoother  face.  Hence  the 
reason  why  this  latter  face  generally  presents  itself  when  the  leaves  of  the  clayey 
schists  are  separated.  We  shall  now  consider  successively  the  different  classes  of 
fossil  remains.  The  petrifactions  of  vegetables  seem  to  belong  to  the  quartzeous, 
aluminous,  and  magnesian  schists,  rather  than  to  the  calcareous  rocks. 

The  petrifying  substance  is  most  frequently  of  quartz-agate,  onyx,  or 
jasper,J  it  is  not  uncommon  to  meet  with  petrifactions  which  have  been 
formed  by  pyrites.  §.  We  have  seen  a  piece  petrified  by  pyrites  on  the  one  side,  and 
by  agates  on  the  other.  ||  Petrified  vegetables  in  lime,  in  gypsum,  and  even  in  clay, 
appear  to  be  less  frequent.  Fossil  ears  of  corn,  impregnated  with  silver,  with  cop- 
per, and  with  other  metallic  substances,  have  been  found  in  Switzerland,  and  near 
Frankenberg,  in  Hesse.TT  Sometimes  only  the  exterior  forms  of  the  vegetables  are 
perceptible ;  at  other  times,  the  different  rings  of  the  wood  and  tissue  of  the  bark 
are  to  be  distinguished.  The  "  osteocolles,"  or  calcareous  tubes,  appear  to  be  in- 
crustations formed  around  a  vegetable  root,  which,  deprived  of  its  nourishing  juices, 
has  at  last  completely  disappeared.  Petrified  fruits  are  sometimes  spoken  of,  but 
they  are  very  rare.  They  have  been  found  on  heights,  where  now  they  do  not  grow. 
A  trunk  of  a  petrified  tree  has  been  met  with  upon  Mount  Stella,  in  the  country  of 
the  Orisons,  at  4000  feet  above  the  level  where  the  last  shrubs  grow.**  Entire  beds 
of  petrified  wood,  exist  at  the  elevation  of  1500  feet  above  the  sea,  near  the  town  of 
Munda,  in  Spain. f  f 

The  impressions  of  vegetables  are  almost  exclusively  found  in  the  I  impressions  of 
marly  and  argillaceous  schists.  Those  of  leaves  and  branches  are  com-  j  vesetab|es- 
mon.     Some  have  been  met  with,  which  present  to  us  the  most  delicate  traces  of 
the  structure  of  flowers,  amongst  others,  the  aster  alpinus,  near  Ihlefeld,  in  the  county 
of  Hohenstein.  JJ  Like  petrifactions  they  sometimes  represent  indigenous  plants,  or 

*  Theorie  de  la  Terre,  tome  ii.  p.  543. 

f  Journal  d'Histoire  Naturelle,  No.  4.  p.  125.  et  suiv. 

*  D'Argenville,  Oryctologie,  p.  355,  tab.  xx.  Stoppen,  Recreations  Physiques,  i,  702.  Schul- 
zen,  sur  les  Bois  petrifies.    Dresde,  1754. 

§  Henckel,  Pyritol.  224,  227,  (en  Latin.)    Denso,  Biblioth.  Physique,  i.  158. 

H  Bergmann,  Geographic  Physique,  i.  307. 

If  Scheuchzer,  Oryctograph.  Helvet.  209.  Lehmann,  M^moires  Physico-chimiques,  (en  All.) 

**  Memoires  de  1' Academic  des  Sciences  de  Paris,  an  1710, 

If  Hollmann,  Philosoph.  Transact.  1760,  p.  506,  aqq. 

**  Bergmann,  Geog.  Phy«,  i.  303. 
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such  as  are  natives  of  neighbouring  countries-;  but  those  that  are  found  in  Europe 
oftener  belong  to  the  tropical  climates  of  India  and  America. 

bie»eaereVeef-eta  I  Bernard  ^e  Jussieu  had  remarked,  about  a  century  ago,  that  the  greater 
o  Jc*s!re  ex"  .  I  part  of  the. fossil  plants  which  are  found  in  the  bituminous  schists  of  Saint 
Chaumond,  near  Lyons,  were  foreign  to  our  climates.  There  was  recognized  there, 
in  particular,  the  fruit  of  a  nyctantes,  the  polypodium,  and  the  adantium.*  In  a  marly 
fossil  schist,  covered  over  by  the  lava,  Faujas  Saint-Fond  met  with  the  impressions 
of  gossypium,  in  the  state  of  a  tree,  the  liquidambar-styrax,  the  cassia-fistula,  and 
other  vegetables  of  tropical  climates.  This  same  observer  discovered  the  fruits  of 
the  palmier-areca  in  a  deposit  of  decomposed  fossil  wood,  named  "  terr.e  cZ'ow&re," 
near  Cologhe.f 

The  German,  Scheuchzer,  who  has  given  an  antedilumen  herbarium.  Woodward 
and  Lloyd,  and  many  other  philosophers,  have  proved  the  -same  circumstances  as  to 
the  fossil  plants  of  their  country.  Delametherie  has  shown,  that  the  elastic  fossil 
gum  of  Derbyshire  was  the  cahoutchouc,  which  grows  only  in  Peru.  And  the  amber 
of  Prussia  is  supposed  to  have  been  produced  from  the  gum  trees  in  the  forests. 
Bituminated  Bituminated  wood,  although  buried  at  great  depths,  may  be  the  pro- 

wood*  duction  of  some  less  ancient  and  less  violent  revolutions.     Pieces  of 

1*ood  have  been  found,  of  which  one  end  was  in  a  natural  state,  and  the  other  bitumi- 
nated.  J  And  it  is  remarkable  that  this  wood  is  often  of  an  indigenous  kind.  At 
Upsal  is  preserved  a  large  piece  of  an  alder  tree,  which  was  discovered  in  Scania 
converted  into  jet,  having  still  the  bark  and  buds  very  discernible. §  Thus  bitumi- 
nated  woods  approach  by  degrees  to  the  nature  of  subterraneous  forests,  or  heaps  of 
wood,  which  have  been  simply  buried  by  some  modern  convulsion, 
shells.  |  Amongst  the  remains  of  the  animal  kingdom,  shells  and  zoophytes  are 

the  most  abundant;  they  occupy  immense  spaces,  but  are  principally  found  in  the 
calcareous  rocks.  France  furnishes  us  with  the  best  known  examples.  The  envi- 
rons of  Paris  alone  have  supplied  M.  Lamarck  with  more  than  60  species,  and  this 
philosophical  classification  has  not  nearly  reached  its  limits.  ||  We  know  that  a  vast 
bed  of  chalk,  accompanied  by  banks  of  calcareous  shell,  extends  from  Rethel,  through 
the  departments  of  the  Marne  and  the  Aube,  towards  Sens.TT  'The  quantity  of  ex- 
traneous bodies  which  have  been  found  in  this  belt  of  chalk,  or  in  its  vicinity,. is"  very 
considerable.  "  In  the  environs  of  the  town  of  Rheims,  are  found  quarries  filled 
with  transparent  belemnites,  with  sea  urchins,  echini,  and  with  pyrites  of  different 
forms.  There  likewise  are  to  be  seen  in  mingled  confusion,  cornua  ammonis,  fossil 
talc,  petrified  wood,  and  pieces  of  potter's  earth  full  of  impressions  of  leaves."  From 
f)halons*to  Rheims,  the  soil  is  mixed  with  chalk,  and  contains  belemnites,  pectines, 
echini,  the  teeth  of  fishes,  and  the  broken  points  of  echini.  The  canton  of  Courtag- 
non  presents  a  bank  of  shells  of  several  myriametres.  in  length,  and  nearly  two  in 
breadth.  It  contains  a  quantity  of  fossils  preserved  entire,  and  some  have  even  re- 
tained their  colour  and  their  polish.  "  More  than  sixty  kinds  are  to  be  seen,  such  as 
purple  oysters,  pectinites,  chamas,  tellines,  mytilus,  cardium,  cyprtea,  cornua  ammo- 
nis nerites,  sabotes,  lepas,  patella,  archa,  squalus  maximus,  and  other  animals,  and 
also  fossil  corals.** 

Below  the  town  of  Montmirail,  between  the  farm  of  Tigecourt,  and  a  hamlet  called 
Le  Faussat,  at  the  confluence  of  the  rivulet  of  Saint-Martin  with  the  river  called  the 
Petit  Morni,  there  is  a  very  extensive  bank  of  sand  filled  with  fossil  shells  of  every 
kind.  This  bank  is  five  metres  in  height,  and  is  covered  with  sixty-five  centimetres 
of  vegetable  earth ;  below  the  bank  of  shells  is  another  of  yellow  and  grey  sand, 
which  is  almost  horizontal  and  parallel  to  the  declivity  of  the  soil.  The  quarries  of 
Epernay,  and  of  Dizy,  along  the  Marne,  furnish  nearly  the  same  fossils,  as  well  as 

• 

•  M£moires  de  1' Academic  des  Sciences,  1718. 
f  Delametherie,  Theorie  de  la  Terre,  §  1452. 

*  Lehmann,  cit£  par  Bergmann,  Geog.  Phys.  i.  306.  §  Bergmann,  ibid. 
||  Bruslfc,  Statistique  da  D£partement  de  1'Aube,  p.  6. 

1  Description  du  De"partement  de  la  Marne,  par  la  Societe  d'Agriculture  et  des  Sciences  du 
Departement,  p.  46,  et  suiv. 

**  Coquebert-Monbret,  Journal  des  Mines,  No.  94,  p.  316. 
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petrified  wood,  which  resembles  the  true  chesnut  tree.  In  the  cabinet  of  natural  his- 
tory at  Chalons,  a  shark's  tooth  is  preserved  incmsted  in  chalk,  and  a  petrified 
echinus,  found  at  the  depth  of  twenty-seven  metres.  All  the  plains  of  what  was  for- 
merly called  the  Isle  of  France,  present  vast  banks  of  calcareous  and  sandy  stones, 
filled  with,  or  rather  composed  of  shells,  some  belonging  to  the  kinds  which  inhabit 
our  seas,  others  similar  to  those  which  exist  in  fresh  waters,  a  circumstance  which 
proves  a  difference  both  in  their  age  and  their  origin.* 

France  still  farther  supplies  an  example  of  one  enormous  bed  covered  with  no 
other  substance  than  shells.  I  allude  to  the  neighbourhood  of  Touraine,  |  TouraSne. 
which  is  one  continuous  bed  of  broken  shells,  of  about  nine  ancient  square  leagues 
in  superficial  extent,  and  at  least  20  feet  in  thickness.     The  whole  mass  of  shells  is 
estimated  at  170  millions  of  cubic  toises.| 

The  other  countries  of  Europe  are  not  less  abundant  in  fossil  shells. 
Twenty  pages  would  be  insufficient  to  enumerate  the  places  of  Germany 
where  they  are  found ;  but  there  is  one  general  remark  of  the  German  philosophers 
which  is  highly  deserving  of  attention.  The  calcareous  rocks  of  transition,  and  the 
schists  of  the  same  formation,  in  the  chain  of  Hartz,  contain  Only  zoophytes,  such  as 
the  madrepores,  millepores,  and  terebratulites ;  the  stratified  rocks,  considered  as  the 
most  ancient,  contain  also  zoophytes,  belemnites,  ammonites,  encrinites,  pentacri- 
nites,  in  a  word,  shells  the  most  remote  from  the  actually  existing  kinds.  J  On  the 
contrary,  the  most  modern  calcareous  rocks,  those  of  Mount  Bolca,  near  Verona, 
and  the  hills  of  chalk  in  England,  and  Zealand,  enclose  kinds  approaching  to  those 
whicfi  now  exist,  such  as  the  ostracites,  pectinites,  buccinites,  nautilites,  chamites, 
and  others.  § 

The  north  and  south  of  Europe  do  not  yield  to  the  central  parts  in  this 
respect.      The  calcareous  rocks  of  Rcetwick,  in  Sweden,  at  3000  feet 
above  the  sea;  the  vegetable  earth  of  Finland,  and  the  argillaceous  beds 
of  the  islands  of  Norway,  abound  in  shells,  some  whole,  others  almost  changed  inta 
earth.  || 

In  Italy,  we  see  near  Bologna  a  bed  of  sand  formed  of  cormia  animonis,  which  are 
not  one  line  in  thickness. IT  In  Greece  and  jn  Spain  we  often  travel  over  nothing  but 
shells.  Ramond  has  found  them  in  the  Pyrenees,  upon  the  summit  of  mount  Perdu, 
at  the  height  of  10,578  feet;  Lamanon,  in, the  Dauphinese  Alps,  at  7,446  feet; 
Guerin,  upon  Mount  Ventoux,  at  6,162  feet;  and  Saussure,.in  the  Alps  of  Savoy,  at 
•  6, 104  feet;  it  may  be  affirmed,  almost  with  certainty,  that  throughout  Europe, 
wherever  there  is  chalk,  there  also  are  shells.** 

Every  thing  concurs  in  leading  us  to  cons.ider  the  other  parts  of  the 
world  as  perfectly  similar  to  Europe  with  respect  to  the  abundance  of 
shells.  The  vast  heaps  of  echini  which  exist  in  Lybia,  and  in  Barbary,  have  been 
described  by  Shaw ;  and  we  know  from  Rcemer,  that  they  are  found  in  the  gold 
mines  of  Akim  in  Guinea.  j|  Mount  Libanus  is  in  a  manner  sown  with  echini,  JJ  and 
Mount  Carmel  with  petrified  oysters.  §§•  In  the  chains  which  border  the  Caspian 
Sea,  shells  are  found  even  at  a  height  above  the  region  of  the  clouds.  ||  ||  We  see  beds 
of  them  interposed  amongst  the  rocks  of  Mount  Taurus  in  Caramania.inr  The  moun- 
tains of  China,  according  to  the  Jesuits,***  are  covered  with  them;  and  Siberia  has 
offered  to  4th  e  Russian  travellers  not  only  calcined,  but  pyritized  shells,  and  also 
madrepores,  jfj 

*  Cuvier  et  Brongniard,  Geographic-Physique  des  Environs  de  Paris.  Annales  du  Museum, 
xi.  293. 

f  Reaumur,  Memoires  de  1'Acad.  des  Sciences,  en  1720,  p.  404. 

£  Freisleben,  Observations  sur  le  Hartz,  ii.  81. 

§  Steffens,  Beytraege  zur  Innern,  etc.  p.  87. 

||  Bergmann,  Ge'ograph.  Physique,  i.  287.     Linne*.  Pontopp.  Daft.  &c. 

«J  Comment.  Bononienses,  p.  66.        **  Faujas  Saint-Fond,  Essai  de  Geologic,  ii.  61,  66. 

ff  Roemer,  Voyage,  &c.  p. 20  (in  German.)  •#  Paul  Lucas,  Voyage,  ii.  380. 

§§  Corn,  le  Bruyn,  Voyages  au  Levant,  ch.  5.9.  ||fl  Kaemfer,  Amcenitat,  Exot,  430 

It  Figueroo,  Ambassadeur  Espagnol,  cite'  par  Leibnitz,  Protogea,  §  23. 

*  D'Incarville,  Philosoph.  Transact,  vol.  xlviii. 
ttf  Georgi,  Description  de  la  Russie,  iii,  599,  &c,  &c. 
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The  philosophical  traveller  Peron  has  seen  the  coasts  of  Timor,  New  Holland, 
and  a  great  many  other  oceanic  lands,  composed  in  a  great  measure  of  accumula- 
tions of  marine  testaceous  animals.  With  regard  to  America,  we  learn  from  Kalm, 
that  the  United  States  and  Canada  contain  enormous  beds  of  calcareous  matter.  We 
shell*  upon  I  see  Admiral  Narborough  seeking  in  vain,  in  the  Bay  of  St.  Julian,  for 
ieras.°r  I  oysters  analogous  to  the  shells  of  which  he  found  the  neighbouring  moun- 
tains composed;  and,  lastly,  in  the  centre  of  that  hemisphere,  M.  de  Humboldt 
points  out  to  us  the  high  chain  of  the  Andes  covered  over  with  ostracites  (petrified 
oyster  shells)  at  an  elevation  of  13,200  feet. 

Fossil  fishe«.  |  The  remains  of  other  sea  animals  are  less  abundant  ;*  next  to  the  tes- 
taceous kinds,  fishes  are  the  most  frequent.  They  are  found  in  Switzerland,  near 
Glarus,  in  the  slaty  schists ;  in  Germany,  in  marly  schist,  and  in  the  bituminous 
schist  of  Pappenheim;  in  the  coppery  schist  of  Eisleben;  in  the  stinking  schist  of 
Ochningen;  in  Egppt  and  in  Syria;  in  the  calcareous  rocks  upon  the  coast  of  Coro- 
mandel,  and  in  several  mountains  of  China.f  The  place  which  has  furnished  the 
greatest  number,  is  Mount  Bolca,  near  Verona  in  Italy. 

France  has  furnished  some  very  curious  specimens;  there  has  been  discovered  at 
Grandmont,  at  four  leagues  from  Beaune,  in  Burgundy,  a  fish  in  a  mass  of  grey  cal- 
careous hard  stone.  Another,  which  was  iO  inches  10  lines  long,,  has  also  been 
found  in  a  solid  bed  of  stone,  at  17  feet  depth,  at  Nanterre,  near  Paris. 
Fossil  fi»h  of  I  These  are  the  only  two  examples  of  this  kind ;  the  other  fossil  fish 
Nanterre.  |  hitherto  discovered,  not  being  incrusted  in  the  mass  of  the  stone,  but  in 
the  more  recent  layers.  The  fish  of  Nanterre  appears  to  belong  to  the  tribe  of  cory- 
phenes,  kinds  similar  to  which  live  in  the  equatorial  seas.J  Other  fossil  fish  have 
been  found  at  Montmartre,  and  at  the  village  of  Devey-Louranc,  in  the  department 
of  the  Ardeche. 

Giosiopetraj.  |  The  glossopetwr  are  sharks'  teeth,  (squalus  maximus,}  and  are  found 
almost  everywhere,  even  adhering  to  the  maxillary  bone.§  The  calcareous  rocks 
which  border  all  the  coasts  of  the  Mediterranean,  afford  them  in  great  quantities; 
they  are  frequent  in  Livonia,  in  the  hills  of  Mount  Ural,  and  in  the  steep  shores 
which  form  the  margin  of  the  rivers  of  Siberia. 

General  The  ^sn'  though  there  are  some  also  found  in  calcareous  rock  and  in 

remark.  |  freestone,  seeni  to  have  bjeen  enveloped  chiefly  by  the  formation  of  the 
marly  schists ;  but  is  it  to  the  oil  contained  by  the  fish,  that  some  of  these  schists 
owe  their  bitumen,  and  others  their  urinous  odour?  This  opinion  of  Werner  merits 
examination. 

A  hibioui  I  It  appears  that  amphibious  animals  did  not  exist  in  a  great  number  till 
fossils.  '  I  after  the  age  in  which  the  fishes  were  produced.  Cray  fish,  however, 
occur  at  Pappenheim,  Glarus,  Verona,  and  in  other  places  by  the  side  of  the  fishes. 
An  entire  tortoise  was  found  in  the  soft  stone,  near  Berlingen.  |]  In  the  environs  of 
Brussels,  of  Aix,  in  Provence,  and  in  the  quarries  of  the  great  Charonne,  near  Paris, 
different  kinds  of  fossil  tortoises  have  been  met  with;1T  but  the  most  remarkable 
Fossil  croco-  I  amphibious  remains  are  the  different  kinds  of  lizards,  that  arc  commonly 
diies.  I  called  fossil  crocodiles,  though  it  has  been  demonstrated  that  they  are  of 

a  nature  very  different  from  that  of  the  crocodiles,  and  partly  of  a  species  as  yet  un- 
known.** The  coppery  schists  of  Thuringia,  furnish  specimens  in  considerable 
numbers ;||  and  they  are  found  at  Elston,  in  England,  imbedded  in  the  clay;  but  the 
most  celebrated  are  those  which  have  been  been  discovered  in  the  vast  quarries  of 
Maestricht,  beneath  a  great  calcareous  mass.  The  marine  fossil  animals  are  in  a 

*  Humboldt,  Tableau  des  Regions  Equinoxiales,  p.  126,  127. 

f  Scheuchzer,  Piscium  Querela  et  Vindicise,  Zurich,  1708.  Knorr,  Lapides  Diluvu  Testes. 
Nuremberg,  1749.  Tab.  17, 18.  Gessner,  de  Petrificatis,  cap.  27,  p.  60,  e"dit.  de  1759. 

$  Faujas,  Essai  de  Geologic,  tome  i.  chap.  iv.  et  les  Arinales  du  Museum. 

4  Leibnitz,  Protogea.  §  26 — 31.  Tab.  vi.  vii.  et  les  Dissertations  cities  par  Bertrand,  Diction^ 
naire  de»  Fossiles,  au  mot  Glossopetra.  8  Bergmann,  Ge"og.  Phys.  i.  276. 

f  Faujas,  Geologic,  i.  187.  **  Cuvier,  Annales  du  Museum,  xii.  73, 145,  &c. 

ft  Miscell.  Berolinens,  1710.  p.  103. 
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<*reat  measure  foreign  to  the  coast  of  those  countries  where  they  have  been  found 
buried. 

These  animals 


are  exotic' 


Pelagian  and 
littoral  banks. 


Remarkable 
circumstances. 


The  Abbe  Fortis  has  discovered  that  the  petrified  fishes  of  Mount 
Bolca,  in  the  Veronese,  had  their  corresponding  living  species  in  the 
seas  of  Otaheite.*  According  to  Linnasus,  the  porpites  of  Gothland  appear  to  be 
petrifactions  from  the  medusas  of  India.  |  The  madrepores,  so  abundant  in  the 
frozen  solitudes  of  Siberia,  exist  only  in  the  equatorial  and  tropical  seas.  The 
greater  part  of  the  petrified  shells  that  are  found  in  England,  are  now  to  be  met  with, 
occupied  by  living  tenants,  only  in  the  Atlantic  Ocean,  towards  the  coasts  of  Flori- 
da. J  Dicquemare  found  near  Havre,  a  shell,  which  is  now  seen,  in  a  living  state, 
only  at  Amboyna.§  Scheuchzer  has  given  the  description  of  many  of  the  fossil 
shells  of  Germany,  which  do  not  exist  in  a  living  state  in  our  seas,  or  perhaps  in  any 
quarter  of  the  globe.  It  appears,  beyond  doubt,  that  the  animals  of  several  fossil  shells, 
such  as  the  ortho-ceratites,  the  ammonites,  the  gryphites,  the  Judaic  stones,  several 
echinites,  and  others,  do  no  longer  exist,  or  exist  only  in  the  unfathomable  depths  of 
the  sea.  The  banks  of  these  kinds  of  fossil  shells,  are  called  pelagian, 
whilst,  under  the  name  of  littoral  banks,  are  designated  those  containing 
indigenous  shells  deposited  by  the  present  sea. 

We  cannot,  however,  with  confidence  assert,  that  there  are  any  of  them  to  which 
the  living  species  bear  a  perfect  resemblance. 

But  can  this  observation,  which  holds  so  generally  true  in  Europe,  and  the  north 
of  Asia,  be  extended  to  Africa,  South  America,  and  New  Holland?  Do  we  find 
there  the  shells  and  fishes  of  our  northern  seas?  To  this  question  no  satisfactory 
answer  can  yet  be  given.  The  testaceous  fossils  that  occur  in  Lybia,  resemble  the 
marine  animals  of  the  gulf  of  Arabia  ;  but  we  are  assured  that  at  Fez,  in  Morocco, 
both  European  and  American  shells  are  frequently  found  mingled  together.  || 

Many  singular  circumstances  are  connected  with  these  monuments  of 
the  history  of  our  globe.  The  petrified  and  perfectly  preserved  shell  is 
often  found  close  by  the  side  of  several  others,  calcined,  worm-eaten,  and  destroyed. 
Here  the  beds  of  the  shells  lie  horizontally,  with  the  concave  part  upmost,  and  with- 
out any  foreign  mixture  ;1T  there,  as  is  the  case  near  Uddevalla,  in  Sweden,  these  re- 
mains are  found  in  the  midst  of  fragments  of  granite,  of  sand,  and  of  clay,  jumbled 
together  in  the  greatest  confusion.**  Some  fishes  have  been  forcibly  and  suddenly 
enveloped  in  the  substance  which  contained  their  impression,  or  their  cast  in  petri- 
faction, ft  We  can  still  perceive  the  violent  and  convulsive  contortions  into  which 
these  animals  had  thrown  themselves  to  escape  the  terrible  catastrophe  of  which  they 
are  the  monuments.  In  some  places,  the  proximity  of  these  remains  to  a  variety  of 
minerals,  present  singular  appearances;  at  Jarlsberg,  in  Norway,  muscles  have  been 
found  in  a  mine  of  loadstone,  JJ  and  petrified  shells,  with  adhering  threads  of  gold  and 
silver,  have  been  met  with  in  England  and  in  Siberia.  The  most  uncommon  objects 
of  this  kind  appear  to  be  the  muscles  that  occur  in  cinnabar,  completely  filled  with 
that  metal.  §§ 

Thus,  before  our  stratified  mountains,  and  the  metals  which  they  contain,  were 
formed,  before  the  fragments  of  these  mountains,  uniting  together,  produced  rocks 
and  earths  of  accumulation,  the  globe  must  have  been  covered  in  a  great  measure, 
and  at  different  periods,  sometimes  with  the  waters  of  the  ocean,  sometimes  with  a 
body  of  fresh  water,  and,  lastly,  with  several  fluids  of  an  unknown  nature,  impreg- 
nated with  substances  which  have  enveloped  the  madrepores,  the  shells  of  marine, 
and  of  fresh  water  animals,  and  the  fishes,  whose  petrifactions  or  impressions  we  find 
heaped  up  one  above  another.  In  the  immense  succession  of  ages  which  these  tran- 
quil formations  required,  interrupted  from  time  to  time  by  violent  revolutions,  it  ap- 

*  Journal  de  Physique,  1786,  Mars,  page  162. 

•f  Linnseus,  Amoenitates  Academic*,  i.  p.  91.  ;  iv.  tab.  3. 

*  Kalm,  Dissertatio  de  Ortu  Petrificat.  p.  7.        §  Journal  de  Physique,  1776.  Janvier,  p.  39. 
]|  Bourguet,  Trait£  des  Petrifactions.  1  K-alm,  Travels,  &c  i.  292,  (en  Suedois.) 

*  Wallerius,  Dissertat.  de  Collibus  Uddewvallensibus. 
tf  Voyez  Piscium  Querelje  et  Vindiciae,  par  Scheuchzer,  &c. 

i*  Cronstedt,  Mineralogie,  p.  224,  (en  SueU)  §§  Bergmann,  Geog.  Phys.  i.  301. 
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pears  either  that  the  mammiferous  animals,  the  birds,  and  the  great  cetaceous  tribes 
did  not  yet  exist,  or  that  they  existed  in  a  situation  which  secured  them  against  the 
effects  of  those  catastrophes  which  buried  the  countless  generations  of  the  lesser  sea 
animals  in  the  bowels  of  the  earth, 
^mains^of  ce-  I      There  have  not,  at  least,  been  found  any  remains  of  the  mammiferous, 

I  nor  of  the  cetaceous  race,  decidedly  covered  over  with  a  regular  stony 
bed.  The  instance  of  the  bones  of  an  elephant,  found  under  a  calcareous  bank  in 
England,  requires  to  be  more  completely  verified.*  The  fossil  teeth  of  the  trichecus 
rosmans,  found  in  Eastern  Siberia,  and  the  skeletons  of  whales  discovered  at  Que- 
bec^ and  at  Tistedal  in  Nor\vay,f  were  lying  in  beds  of  moveable  earth.  Petrifac- 
Birdiandin-  I  tions  and  impressions  of  insects  and  birds,  are  less  common,  and  seldom 

I  very  distinctly  marked.  The  accounts  of  honey-combs,  petrified  with 
bees,  lava,  and  eggs,  found  in  a  cavern  of  Upper  Egypt,  requires  additional  confir- 
mation^ The  oldest  remains  of  birds  are  met  with  in  the  marly  schists  of  Pappen- 
heim  and  (Ehningen.  ||  The  others  are,  in  general,  only  incrustations  of  calcareous 
tufa,  and  consequently  of  the  last  age  of 'geological  revolutions. IT 
Remains  of  We  proceed  now  to  examine  the  remains  of  quadrupeds ;  these  are 

quadrupeds.  found  accumulated  in  regions  where  similar  animals  do  not  now  exist. 
Some  are  buried  deep  in  beds  of  gypsum,  as  the  kinds  now  unknown,  and  which  Cu- 
vier may  be  said  to  have  resuscitated,  namely,  the  jpa/ceo</iermm  and  the  anoplothe- 
ist,in gypsum.  |  riuni,  with  their  different  varieties,  found  in  beds  of  gypsum  in  the  envi- 
rons of  Pans  ;**  others  are  met  with  in  beds  of  sand  or  marshy  ground,  as  the  greater 
jd,  in  the  I  part  of  the  bones  of  'elephants ;  the  megalonyx,  an  animal  unknown,  but 

|  of  the  tribe  of  sloths,  having  the  shape  of  an  ox,  and  found  in  Virginia  ;|f 
and  the  megatherium,  discovered  near  Buenos  Ayres,  and  which  joins  to  a  character 
approaching  that  of  the  sloth,  the  bulk  of  a  rhinoceros.  JJ  There  are  some,  indeed, 
which  present  themselves  to  view,  accumulated  in  vast  caverns,  and 
destitute  of  any  envelope;  it  is  thus  that  the  fossil  unicorn  has  been  found 
in  the  caverns  of  Harzdorf  and  of  Baumann,  in  the  mountain  of  Hartz,  and  the  fossil 
bear  in  those  of  Gailehreuth  and  of  Maggendorf,  in  the  country  of  Bareuth.§§  The 
fossil  .remains  of  this  genus  are  not  less  generally  extended  over  the  globe  than  those 
marine  animals.  The  fossil  elephant,  which  is  of  a  kind  as  different  from 

,  that  of  India  and  Africa,  as  the  horse  is  from  the  ass,l|||  has  left  proofs 
of  its  ancient  existence  in  all  Europe,  in  Northern  Asia,  and  in  the  .New  World.  We 
in  Siberia.  |  know  that  Siberia  annually  exports  a  considerable  quantity  of  fossil  ivo- 
ry ;H"1T  a  substance  which  abounds  very  much  in  that  country.  It  is  almost  always 
seen  where  the  waters  of  the  rivers  undermine  the  light  soils  which  form  their  borders. 
The  islands  of  Lachof>  situated  to  the  north  of  Siberia,  are,  according  to  a  modern 
traveller,  only  heaps  of  sand,  ice,  and  bones  of  elephants  and  rhinoceros,  mixed  with 
those  of  great  cetaceous  animals,  and  even,  agreeably  to  the  latest  accounts,  with  the 
remains  of  gigantic  birds. 

There  have  even  been  found  in  Siberia,  whole  carcases  of  the  elephant,  which  is 
named  momot  or  mammoth,  covered  with  their  flesh  and  skin,  preserved  by  the  frost 
Fossil  ele-  .  |  which  prevails  in  these  regions.***  In  Europe,  it  is  Germany  which 


3d,  In  the  ca- 
verns. 


Fossil  ele- 
phant. 


*  Pennant's  Works,  xv.  158.    Comp.  Cuvier,  Mlmoires  sur  les  Elephans  Fossiles  et  Vivans. 
Annal.  du  Museum,  viii.  41. 

f  Kalin,  Voyage  d'Ame'rique,  &c.  iii.  247,  (en  Sued.) 

j  Pontoppidan,  Hist.  Nat.  de  la  Norwege,  i.  6j,  (en  Dan.) 

4  Lippi,  Me"m.  de  PAcademie  de  Paris,  1705. 

i  Scheuchzer,  Vindic.  Piscium,  tab.  2.  «[  Bergmann,  Geograph.  Physiq.  i.  275. 

**  Cuvier,  Mem.  sur  les  os  Fossiles  de  la  Pierre  a  Platre  des  Environs  de  Paris.    Annal.  du 
Museum,  iii.  C275, 364, 442.;  iv.  66.;  vi.  253. 

ff  Id.  Ibid.  v.  358. 

it  Id.  ibid.  v.  376.     Description  des  os  de  Megatherium,  par  Brti,  ibid.  388. 

$§  Blumenbach,  Specimen  Archaeologiae  Telluris,  1.  c.  id.    Manuel  d'Histoirc  Naturelle,  695, 
(ai  All,) 
'  Jill  Cuvier,  Sur  les  Elephans  Vivans  et  Fossiles,  Annal.  du  Museum,  viii.  265. 

in  Momotova  kosti,  c.  &.  d.  os  de  Mammout  ou  Momot.    Momotwa  est  le  genitif  pluriel  en 
Russe. 

***  Adams,  Voyage  a  la  Mer  Glaciale,  Annal.  du  Museum. 
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pliants  in  Eu- 
rope. 


Mastodonte,  a 
fossil  animal. 


has  furnished  the  greatest  number,  "  because,"  says  M.  Cuvier,  "  it  is 
in  this  empire  that  there  is  no  canton  without  some  well-informed  person 
capable  of  making  researches,  and  publishing  whatever  is  interesting  in  his  discove- 
ries." The  skeleton  of  the  elephant  found  at  Tonna,  in  Thuringia,  v/as  imbedded 
in  a  sandy  marl,  covered  over  with  layers  of  calcareous  tufa,  which  in  that  country 
fills  the  cavities  of  calcareous  stratified  earth.*  In  France,  a  great  many  bones  of 
the  elephant  have  been  met  with  since  the  discovery  of  those  in  Dauphiny,  which 
were  taken  at  first  for  the  remains  of  a  giant,  or  of  Tentobochus,  king  of  the  Teu- 
tons, |  until  the  appearance  of  those  bones  which  were  lately  discovered  in  the  forest 
of  Bondi,  and  which  are  buried  deep  in  a  black  earth,  covered  over  by  sand  mixed 
with  clay  and  marl.  J  Italy  has  furnished  a  harvest  almost  as  abundant  as  Germany. 
The  other  countries  of  Europe  are  not  without  them,  England  contains  several.  Os- 
trobothnia  supplies  us  with  one  specimen.  If  we  pass  the  Atlantic  Ocean,  the  New 
World  presents  three  tracts  of  land  in  which  they  are  found.  In  Ice-  I  in  Iceland 
land,  one  tooth  of  an  elephant  has  been  discovered.  §  North  America  |  andAmenca' 
contains  some  scattered  bones,  and  several  have  been  brought  from  the  upland  plain 
of  Quito  by  Humboldt.|| 

Next  to  the  mammoth,  or  fossil  elephant,  we  should  mention  the  mas- 
todonte, an  animal  nearly  similar  to  the  elephant,  and  like  him  gramini- 
vorous, although  its  teeth  are  furnished  with  many  elevations.  This  animal,  which 
the  Anglo-Americans  confound  with  the  true  mammoth,  of  which  there  are  five  dis- 
tinct kinds,  all  unknown  in  a  living  state, IF  has  left  its  imposing  remains  upon  both 
continents,  for  it  is  to  a  species  of  mastodonte  that  we  must  refer,  amongst  others, 
the  grinders,  which  are  changed  into  turquoises,  found  near  Simorre,  in  the  depart- 
ment of  Gers,  and  which  had  been  at  first  attributed  to  an  elephant.**  It  is  upon 
the  banks  of  the  Ohio  and  of  Hudson's  River,  in  the  United  States,  that  the  hugest 
remains  of  the  mastodontes  are  found;  they  have  also  been  met  with  in  Lower 
Louisiana. 'f*t  Humboldt  has  discovered  the  bones  of  another*  species  in  the  high 
plains  of  Quito,  at  the  foot  of  the  volcano  Inibabura,  and  in  the  place  called  the 
Field  of  the  Giants,  from  700  to  800  feet  above  the  level  of  the  sea. 

The  fossil  bones  of  the  rhinoceros  and  hippopotamus,  belong  to  spe- 
cies different  from  those  which  exist  in  the  present  day.     They  are 
often  found  in  the  immediate  vicinity  of  the  remains  of  the   elephants. 
The  most  remarkable  remains  of  the  rhinoceros  'is  the  head,  which  has  been  taken 
out  almost  untouched  from  the  turf  pits,  on  the  Wiloui,  a  river  of  Siberia. 

Amongst  the  fossil  animals  called  tapirs,  there  has  been  found  a  va- 
riety, whose  dimensions  are  gigantic.  Some  kinds  of  animals  now  very 
small,  and  whose  weakness  leaves  them  an  easy  prey  to  the  more  powerful,  appear 
from  their  fossil  remains  to  have  once  rivalled  the  strongest  animals.  Of  this  num- 
ber we  have  already  mentioned  two  kinds,  approaching  to  that  of  the  sloth,  one  of 
which  has  been  found  in  Virginia,  the  other  in  the  environs  of  Buenos  Ayres ;  the 
first  is  the  megalonijx,  of  the  shape  of  an  ox,  the  other  the  megatherium,  which  has 
the  dimensions  of  an  elephant.  JJ 

We  cannot  m  enumerate,  kind  by  kind,  the  various  animals  of  which 
fossil  fragments  are  to  be  found,  and  we  shall  abstain  from  inquiring 
whether  the  carnivorous  animals,  of  which  the  caverns  of  Germany 
contain  so  many  remains,  are  different  from  the  bears,  the  lions,  and  the  hyenas  of 
the  present  age,  and  from  any  attempt  to  resolve  the  doubts  which  still  remain  re- 

*  Freisleben,  Description  Mineral,  du  Canton  de  Burg-Tonna,  dans  le  Magasin  de  la  Science 
du  Mineur,  vol.  x.  p.  51. 

f  Faujas,  Annal.  du  Muse'um,  ii.  24.  4  Cuvier,  Annal.  du  Museum,  viii.  21. 

§  Bertholin,  Acta  Medic.  Hafn.  i.  83. 

||  Humboldt,  cite  par  Cuvier,  Annal.  du  Mus.  viii.  57. 

Tf  Cuvier,  Annal.  du  Muse'um,  viii.  412. 

**  Cuvier,  Annal.  du  Mushim, no.  14,  p.  132.  Fauj us  Saint-Fond,  Journal  de  Physique,  1794, 
Decembre,  p.  445. 

ft  Peales'  Historical  Disquisition,  &c.  London/1803.  Volney,  Tableau  du  Climat  des  Ehrfs 
Unis,  i.  100.  Cuvier,  sur  le  Grand  Mastodone,  Annal,  du  Museum,- vW.  270,  s^y. 

it  See  above,  p.  130. 
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specting  the  fossil  fragments  of  ruminating  animals,  among  which  the  elk  of  led > 
and  the  great  buffalo  of  Siberia,  hold  the  first  rank.*  The  variegated  marbles  of 
Gibraltar,  Cette,  and  other  places,  exhibit  also,  under  circumstances  that  are  quite- 
inexplicable,  innumerable  bones  of  ruminating  animals,  analogous  to  the  living  kinds 
in  Europe.  At  the  same  time  we  must  not  omit  to  mention  the  curious  discovery  of 
opossum.  |  the  skeleton  of  an  animal  of  the  opossum  kind,  found  in  the  plaster  stones 
of  the  environs  of  Paris.  This  very  particular  species  is  now  no  where  to  be  found 
but  in  South  America.! 

These  discoveries,  though  as  yet  scarcely  commenced,  have  thrown  already  a 
new  light  upon  the  revolutions  which  our  globe  must  have  undergone,  and  upon  the 
states  which  must  have  preceded  the  present  course  and  constitution  of  nature. 
°ff  bo"5  °^Bin  I  How  many  species  of  animals  are  there  extinct,  and  by  what  van 
cavern" m  |  revolutions!  The  animals,  the  remains  of  which  are  now  found  in  ca-. 
verns,  evidently  appear  to  have  retired  thither  of  themselves  to  seek  shelter  from 
some  sudden  revolution,  the  irresistible  violence  of  which,  notwithstanding,  involved 
them  in  general  destruction.  J  Were  they  flying  from  a  sudden  inundation?  Did 
they  implore  of  these  caverns  protection  from  some  baneful  alteration  of  climate? 
Or  did  they  use  them  as  spacious  cemeteries  for  the  regular  interment  of  their  dead, 
according  to  the  reported  habits  of  the  elephants  of  Africa?  In  every  instance,  the 
almost  entire  state  in  which  many  of  their  bones  are  found,  and  the  nature  of  the 
calcareous  tufa  with  which  the  others  are  surrounded,  evidently  show  the  recent 
date  of  this  last  revolution  of  the  globe. 

origin  of  the  The  animals  whose  .remains  are  found  in  such  great  quantities  in  gyp- 
gypsum,  sum,  are  generally  of  one  single  kind,  or  at  least  of  one  tribe.  This 
circumstance  occurs  only  in  the  islands  or  insulated  continents ;  it  would  hence  ap- 
pear, that  these  animals  inhabited  small  portions  of  land  which  at  one  period  were 
engulphed  in  the  sea.§ 


Origin  of  the 
bones  found  in 
the  light  soils. 


The  light  soils  which  fill  the  bottoms  of  the  valleys,  and  which  cover 
the  surface  of  great  plains,  have  furnished  us  with  the  single  orders  of 
pachidermes  and  elephants,  bones  of  eleven  species,  namely,  a  rhinoceros,  two  hip- 
popotami, two  tapirs,  an  elephant,  and  five  mastodontes.  ||  All  these  eleven  species 
are  now  absolutely  strangers  to  the  climates  where  their  bones  are  found.  The  five 
mastodontes  alone  can  be  considered  as  forming  a  genus  separate  and  unknown,  but 
very  nearly  allied  to  that  of  the  elephant.  All  the  others  belong  to  kinds  now  exist- 
ing in  the  torrid  zone  ;  and  three  of  these  living  kinds  are  found  on  the  ancient  con- 
tinent, namely,  the  rhinoceros,  the  hippopotamus,  and  the  elephants.  The  fourth, 
that  of  tapir,  exists  only  in  the  new.  The  same  distribution  does  not  hold  as  to  the 
fossil  animals.  It  is  in  the  ancient  continent  that  the  bones  of  the  tapir  have  been 
dug  up ;  and  there  have  been  some  bones  of  elephants  found  in  the  new.  These 
species,  belonging  to  known  genera,  differ,  notwithstanding,  essentially  from  the 
known  species ;  they  must  therefore  be  considered  as  particular  species,  and  not 
merely  as  particular  varieties.  The  subject  cannot  admit  of  any  dispute  as  to  the 
small  hippopotamus,  and  the  gigantic  tapir;  it  is  also  very  clear  with  respect  to  the 
fossil  rhinoceros,  and  extremely  probable  as  to  the  elephant  and  fossil  tapir.  The 
great  hippopotamus  is  the  only  one  of  the  eleven  quadrupeds  concerning  which  there 
remain  any  doubts. 

These  different  bones  are  buried  almost  every  where  in  beds  nearly  alike.  They^ 
are  often  mixed  in  confusion  with  some  other  animals  as  nearly  resembling  those  of 
the  present  time.  These  beds  are  generally  light,  either  sandy  or  marly,  and  al- 
ways more  or  less  near  to'  the  surface.  It  is  probable,  therefore,  that  these  bones 
have  been  enveloped  by  the  last  revolution  of  the  globe.  In  many  places  they  are 
accompanied  by  the  accumulated  exuvise  of  marine  animals.  But  there  are  some 
places  which  do  not  afford  any  of  these  exuviae.  Sometimes  even  the  sand  or  the 
marl  which  covers  them  over,  contains  only  fresh  water  shells.  Although  a  small 

*  Cuvier,  sur  les  Os  Fossiles  des  Kuminans,  dans  les  Annal.  du  Mus6um,  xii.  333,  sqq. 
f  Id.  ibid.  v.  277—292.  *  Blumenbach,  Specimen  Archaeologix,  etc.  etc.  1  c. 

§  Cuvier,  Annal.  du  Museum,  iii.  386.  ||  Id,  Annales  du  Museum,  viii.  421,  sqq. 
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number  of  shells  attached  to  these  fossil  bones  indicate  that  they  have  remained 
some  time  under  water,  no  very  authentic  account  attests  that  they  are  found  beneath 
regular  stony  banks,  filled  with  marine  shells,  nor  consequently  that  the  sea  had  co- 
vered them  for  a  great  length  of  time.* 

The  catastrophe  which  has  covered  them  over,  would  appear  then  to  have  been  a 
great  but  transient  inundation  of  the  sea,  if  these  bones  had  not  been  found  upon 
the  top  of  high  mountains,  where  the  present  sea  at  least  could  not  have  reached  in  its 
most  violent  agitations.  On  the  other  hand,  these  bones  presenting  no  trace  of  hav- 
ing been  rolled  up  and  down,  occuring  only  fractured  as  we  find  those  of  our  do- 
mestic animals,  and  sometimes  joined  together  in  the  form  of  skeletons,  often  even 
as  it  were  heaped  up  in  common  cemeteries,  clearly  demonstrate  that  the  catastrophe 
which  has  destroyed  the  living  beings  to  which  they  belonged,  must  have  overtaken 
them  in  the  same  climates  where  we  meet  with  these  records  of  their  former  exist- 
ence. These  two  conclusions,  drawn  from  evident  facts,  destroy  the  hypothesis 
according  to  which  the  extinction  of  these  animals  would  be  the  immediate  effect  of 
a  great  revolution  of  the  temperature  of  the  globe ;  for  such  a  revolution  would  have 
still  permitted  these  animals  to  seek  another  habitation.  Nothing  besides  in  the 
structure  of  these  animals  positively  announces  that  they  could  not  have  lived  in  a 
cold  climate ;  only  the  quantity  of  nourishment  which  such  huge  animated  masses 
required,  and  their  numbers,  proved  by  the  existence  of  the  carnivorous  kinds,  ren- 
der it  probable  that  -the  countries  where  we  find  their  remains,  once  enjoyed  a  tem- 
perature, if  not  warmer,  at  least  more  favourable  to  vegetation. 

The  total  absence  of  human  bones  in  these  different  collections  of  re-  |  Human  bones, 
mains,  proves  that  man  did  not  exist  anterior  to  the  last  revolution  of  the  globe. 

Thus  have  we  hastily  surveyed  the  immense  series  of  the  solid  substances  which 
form  the  crust  of  our  globe,  from  the  granite  summit  of  the  Alps  to  the  bottom  of  the 
deepest  mines ;  and  every  thing  we  have  met  with  has  suggested  the  existence  of  a 
fluid  substance,  without  which  the  solid  masses  would  not  have  experienced  either 
those  decompositions,  nor  those  re-unions  of  which  we  have  perceived  the  most  evi- 
dent traces.  Here  then  we  shall  close  our  geological  observations,  and  proceed  t« 
hydrology,  or  the  theory  of  the  waters  spread  over  the  surface  of  the  globe. 


BOOK  XIII. 

Continuation  of  the  Theory  of  Geography.     Of  Water  in  general.     Of  Springy 

Rivers  and  Lakes. 

WATER,  in  its  pure  state,  is  a  transparent  fluid,  without  colour  or  smell,  I  or  water  in 
and  possessing  great  mobility.     It  presents  itself  under  three  forms  of  j  seneral- 
aggregation,  as  a  solid  when  it  is  ice;  as  a  liquid,  when  it  is  called  water;  and,  lastly, 
as  a  vapour  or  atmospheric  gas.     Water  was  long  regarded  as  an  element,  but  mo- 
dern chemistry  reckons  among  its  triumphs  the  discovery  of  the  elementary  sub- 
stances, of  which  even  water  is  composed. 

Water,  in  its  state  of  purity,  contains  85  hundreth  parts  of  oxygen  gas,  or  pure  air, 
combined  with  15  hundreth  parts  of  hydrogen  gas  or  inflammable  air;  but  we  very 
seldom  find  water  perfectly  pure,  as  it  generally  holds  in  solution  siliceous,  calcareous, 
and  metallic  particles,  acids,  and  sulphur.  The  air  is  dissolved  by  water,  which  it 
dissolves  in  its  turn,  and  in  a  still  greater  proportion.  It  is  even  probable  that  the 
whole  earth,  or  at  least  the  exterior  crust  of  our  globe,  was  once  in  a  state  of  me- 
dianical  or  chemical  solution  by  the  agency  of  an  aqueous  fluid.  We  wish  to  pur- 

*  Cuvier,viu.266,422. 
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sue  a  course  independent  of  all  system,  beginning  with  those  circumstances  which 
are  most  easily  observed,  and  advancing  from  the  smaller  to  the  greater  objects, 
spring,.         I       Springs  are  so  many  little  reservoirs,  which  receive  their  waters  from 
the  neighbouring  ground,  through  small  lateral  canals,  and  which  discharge  their  ex- 
cess either  by  overflowing  or  in  some  other  manner. 

The  origin  of  springs  cannot  be  referred  to  one  exclusive  cause :  nature,  simple  in 
her  general  laws,  avails  herself  of  a  great  variety  of  means ;  thus  the  precipitation  of 
atmospheric  vapours,  the  dissolving  of  ice,  the  filtering  of  sea  waters,  and  the  explo- 
sion of  subterraneous  vapours,  all  concur  in  the  formation  of  springs.* 
Sffiy^igh  I  ,  Mo«ntains,  as  is  obvious  to  the  most  superficial  observer,  attract  the 
lands.  I  fogs  and  clouds  which  float  around  them.  As  the  cold  is  increased  in 

proportion  to  the  increase  of  elevation,  it  necessarily  follows  that  more  snow  must 
fall,  and  more  will  be  formed  on  the  mountains  than  on  the  plains.  These  are  the 
two  principal  apparent  causes  which  contribute  to  saturate  mountains  with  the  water 
which  flows  from  them  in  all  directions.  But  are  these  the  only  causes?  Are  we  to 
believe  that  those  extensive  lakes  which  are  met  with  at  considerable  elevations,  and 
the  glaciers  which  cover  the  Alps,  have  been  gradually  formed  by  the  rain  and  snow, 
or  must  we  admit  that,  at  the  origin  of  things,  at  the  period  when  extensive  crystal- 
lizations took  place,  the  water  united  itself  by  a  kind  of  elective  attraction  to  certain 
substances,  in  preference  to  the  rest  of  the  earth? 
Filtration  of  The  opinion  of  the  ancients  and  of  Descartes,  who  attributed  the  ori- 

I  gin  of  springs  to  the  filtration  of  the  waters  of  the  sea,  is  not  entirely 
groundless.  It  is  true,  that  all  running  waters  have  their  sources  far  above  the  level 
of  the  sea.  The  direct  filtration  of  sea  water,  can  take  place  no  where  except  in 
pools,  which  are  separated  from  the  ocean  only  by  flat  and  sandy  ground.  But  the 
phenomena  of  capillary  tubes  may  obtain  in  the  interior  of  the  earth.  The  sea  waters, 
deprived  of  their  salt  and  bitter  elements,  may  ascend  through  the  imperceptible  pores 
of  several  rocks,  from  which,  being  disengaged  by  the  heat,  they  will  form  those 
subterraneous  vapours  to  which  many  springs  owe  their  origin.  We  may  here  quote 
the  example  of  the  Chartreux,  who,  seeing  their  springs  dried  up,  and  learning  that 
thick  vapours  were  observed  to  ascend  from  a  neighbouring  quarry  newly  opened, 
they  bought  the  quarry,  closed  it  up,  and  beheld  their  springs  reappear.  |  A  similar 
occurrence  happened  in  Sclavonia.  J  The  change  of  the  saline  matter  in  sea  water 
is  satisfactorily  proved  from  the  diminution  of  the  saltness  in  the  springs,  which  evi- 
dently originate  from  such  filtrations.§  The  fresh,  as  well  as  the  salt  springs  in 
Bermuda,  rise  and  fall  with  the  ebb  and  flow  of  the  tide.|| 
Filtration  of  I  It  was  formerly  thought  that  rain  water  did  not  penetrate  to  any  great 

I  depth  in  the  earth,  but  was  entirely  absorbed  by  the  first  strata  of  the 
soil,  and  that  it  fell  in  too  small  a  quantity  to  afford  supplies,  either  to  torrents  or  to 
rivers.  But,  if  we  observe  the  disposition  of  those  strata  which  compose  the  surface 
of  the  globe,  we  shall  find  them  all  more  or  less  inclined,  overturned  and  cracked, 
from  the  numerous  convulsions  which  they  have  undergone,  or  from  the  manner  in 
which  they  have  been  formed.  The  rain  water  flows  rapidly  through  the  interstices 
and  cracks  of  the  upper  strata,  and  does  not  stop  until  it  arrives  at  the  clayey  part  of 
the  soils,  which  is  the  general  termination  of  its  filtering,  and  forms  its  natural  re- 
servoirs. Observation  has  also  proved,  that  rain  water  filters  down  to  very  great 
depths.  'In  the  coal  mines  of  Auvergne,lT  it  has  been  seen  to  penetrate  as  far  as 
250  feet.  In  Misnia,  a  town  and  district  of  Saxony,  called  also  Meissen,  rain  water 
has  been  observed  to  distil  in  drops  from  the  roof  of  a  mine  1600  feet  deep.** 

The  snow  and  ice,  it  must  be  admitted,  in  some  countries,  produce  a  greater 
quantity  of  running  water  than  the  rain,  the  dews,  and  the  aqueous  vapours.  But,  in 
order  to  conceive  how  much  the  slow  and  gentle,  but  uninterrupted  influence  of  these 
latter  agents  contribute  to  the  formation  of  springs,  we  have  only  to  consider  Apulia 

*  Bergmann,  Geographic-Physique,  i.  325—334.        f  Perrault,  (Euvres  Diverges,  p.  819. 
t  Bergmann,  ibid.  331.  4  Lulof,  G6og.-Physique,  §  358, 

H  Norwood,  Philosoph.  Transactions  abridged,  ii.  298. 
1  Le  Monnier,  Observations  d'Hist.  Naturelle,  p.  194. 
**  Muschenbroek,  Ihstit.  Phys,  §  894. 
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and  other  peninsulas,  almost  destitute  of  running  water,  because  their  mountains  do 
not  constitute  a  mass  sufficient,  either  from  its  elevation  or  its  bulk,  to  attract  and 
retain  the  aqueous  vapours  of  the  atmosphere.  On  the  same  principle,  that  it  is  from 
the  sea  the  atmosphere  exhales  its  water  in  the  gaseous  form,  it  is  .easy  to  explain 
why  the  interior  of  many  great  continents,  such  as  Africa  arid  Asia,  contain  such 
barren  deserts.  If  the  two  Americas  are  more  abundantly  watered,  they  owe  it  ta 
the  extent  and  elevation  of  their  mountains,  as  well  as  to  the  continuity  of  their  de- 
clivities: 

The  water  which  circulates  on  the  surface  of  the  globe  has  generally  I  Motion  of  run- 
no  other  principle  of  motion  than  its  own  specific  gravity,  and  the  decli-  [  nin&water- 
vity  of  the  earth.     It  is  this  declivity  which  carries  it  from  mountain  to  mountain, 
irom  valley  to  valley,  until  it  falls  into  the  basin  of  the  ocean. 

The  spouting  springs,  which  sometimes  form  natural  jets  of  water,  spouting 
follow  the  same  rules  of  equilibrium  as  the  others,  except  that  the  canals  sp 
which  furnish  them  with  water  come  from  great  elevations,  and  with  a  rapid  descent. 
Waters  thus  carried  into  a  subterraneous  reservoir,  finding  themselves  closely  con- 
fined, .burst  forth  in  consequence  of  the  pressure,  just  like  those  water  spouting 
fountains  and  works  with  which  art  embellishes  our  gardens.  Springs  of  boiling  wa- 
ter, which  appear  to  accompany  the  volcanos,  probably  obey  the  same  laws.  A 
French  naturalist,  however,  is  of  opinion,  that  the  majestic  phenomena  of  the  spring 
called  the  Geyser,  in  Iceland,  were  produced  by  subterranean  vapours,  which,  sud- 
denly bursting  forth,  raise  an  immense  body  of  water  resembling  the  ancient  crater 
of  a  volcano.*  But  it  is  more  probable  that  this  spring  receives  its  waters  from  the 
neighbouring  heights. 

The  intermitting  fountains,  particularly  such  as  rise  and  fall  at  regular  I  Jnte^JjJ[ 
periods,  so  excited  the  wonder  of  the  people,  that  they  gave  them  the  |  fountains? 
name  of  miraculous  fountains.  The  periodical  fountain  of  Como  in  Italy,  has  been 
described  by  Pliny;  it  rises  and  falls  every  hour.f  There  is  another  in  the  town  of 
Colmars,  in  Provence,  which  rises  eight  times  in  an  hour.  There  is  one  at  Fron- 
zanches,  in  Languedoc,  the  period  of  whose  rising  is  each  day  fifty  minutes  later 
than  the  preceding  day.J  The  round  fountain,  on  the  road  from  Pontarlier  to  Touil- 
lon,  in  Franch-Comte,  rises  with  a  boiling  appearance.  The  Bullerborn,  in  the 
bishopric  of  Paderborn,  in  Westphalia,  rises  with  great  noise.  Near  Brest,  there  is 
a  well  75  feet  from  the  sea,  which  sinks  with  the  flow  and  rises  with  the  ebbing  of 
the  sea.§  England  furnishes  many  examples  of  these  springs,  one  particularly  near 
Torbay  in  Devonshire,  and  one  at  Buxton,  in  Derbyshire.  According  to  Gruner, 
there  is  one  at  Engstler,  in  the  canton  of  Berne,  which  has  a  double  intermission 
daily  and  annually.  ||  But  of  all  these  kinds  of  springs,  of  which  many  more  ex- 
amples might  be  adduced,  none  exhibits  a  perfectly  regular  course.  These  springs 
are  accounted  for  by  supposing,  that  in  the  lands  where  they  are  situated,  there  are 
reservoirs  and  conducting  pipes  in  the  form  of  syphons.  It  is  perhaps  unnecessary 
to  explain,  that  the  liquid  begins  to  flow  through  the  syphon  as  soon  as  the  surface 
of  the  liquid  in  which  one  end  of  the  tube  is  placed  on  a  level  with  the  curvature  of 
the  two  branches ;  and  the  flowing  continues  as  long  as  the  fluid  keeps  above  the 
orifice  of  the  branch  or  end  inserted  in  it.  The  moment  the  orifice  ceases  to  be  im- 
mersed in  the  liquid,  the  flowing  ceases,  and  it  recommences  as  soon  as  the  reser- 
voir is  filled  to  the  level  of  the  bending.  With  respect  to  the  reservoirs  which  sup- 
ply these  fountains,  drought,  rain,  and  the  melting  of  the  snow,  may  so  affect  them, 
as  to  render  their  periodical  return  more  or  less  regular.  The  connection  subsisting 
between  the  greater  or  less  humidity  of  the  atmosphere,  and  the  reservoirs  of  inter- 
mitting fountains,  justifies  to  a  certain  degree  the  conjectures  which  are  sometimes 
formed  from  the  movements  of  these  springs  as  to  the  nature  of  the  approaching 
season,  conjectures  which  have  given  to  some  of  them  the  names  of  |  Fountains^ 
fountain  of  dearth  and  plenty.  IF 


*  Delametherie,  The*orie  de  la  Terre,  iv.  309,  (2d  edit.) 

f  Pliny,  i.  ii.  c.  103.     Scheuchzer,  Hydrograph.  Helvetica,  p.  126. 

*  Astruc,  Histoire  Naturelle  de  Languedoc  et  de  la  Provence. 

§  Journal  de  Trevoux,  1728,  Octobre.  (J  Scheucher,  Iter  Alpin,  26,  ii.  404. 

^  Kant,  Geographic-PBysique,  ii,  part  2.  p.  224. 
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subterraneous  I  It  is  natural  to  imagine,  that  many  channels  of  water  not  finding  any 
I  other  suitable  outlet,  flow  into  subterraneous  cavities,  are  absorbed  by 
the  earth,  or  discharge  themselves  below  ground  into  the  sea.  We  may  thus  explain 
the  origin  of  those  springs  of  fresh  water  that  are  to  be  seen  spouting  up  even  in  the 
midst  of  the  waves  of  the  ocean.  The  water  thrown  up  by  volcanos,  the  sudden 
and  terrible  inundations  of  mines,  the  number  of  rivers  which  disappear,  the  moun- 
tains suddenly  engulphed  in  the  bosom  of  new  lakes,  all  these  facts  combine  in 
proving,  that  there  are  considerable  subterraneous  cavities,  often  filled  with  water. 
The  necessity  of  supplying  the  scarcity  of  springs  by  digging  wells,  has  procured 
us  the  knowledge  of  a  fact  still  more  interesting  to  physical  geography.  It  appears, 
that  there  are  lakes,  or  rather  sheets  of  water,  which  extend  under  ground  to  con- 
siderable distances.  Delam&therie  relates,*  that  in  the  province  of  Artois,  near 
Aire,  in  digging  wells,  they  always  come  to  a  clayey  bed,  which,  being  pierced,  the 
water  gushes  out  in  large  bubbles,  and,  rising  up,  forms  sprin'gs  which  continually 
flow.  In  the  country  of  Modena,  we  find  every  where,  at  the  depth  of  63  feet,  a 
bed  of  clay  five  feet  thick,  and  beneath  it  water  which  spouts  out  with  much  force.| 
In  the  interior  of  the  country  of  Algiers,  in  the  province  of  Wad-Reag,  the  inhabit- 
ants, after  digging  200  fathoms  deep,  invariably  meet  with  a  stratum  of  slate,  under 
which  the  water  flows  in  such  abundance,  that  they  name  it  the  subterraneous  sea.  J 
We  may  easily  conceive  that  one  bed  of  clay  may  have  sunk  down  horizontally  by 
drying,  whilst  another  bed  of  clay  may  have  been  forced  upwards.  The  fissure  hori- 
zontally formed  in  this  manner,  may  have  served  as  a  channel  for  the  lakes  or  rivers 
which  constitute  these  extensive  subterraneous  waters. 

Glaciers.  |  The  glaciers  which  crown  the  tops  of  the  highest  mountains,  have  a 
close  connection  and  a  common  origin  with  springs.  Snows  accumulated  for  whole 
centuries,  sink  down  and  are  compressed,  and  consolidated  as  much  by  evaporation, 
as  by  alternate  thaws  and  frosts.  Thus  are  formed  immense  caps  which  cover  whole 
mountains  or  fields  of  frozen  snow,  which  extend  between  the  summits :  The  high 
valleys  are  filled  at  the  same  time  with  the  snow  which  falls  there,  and  with  the  icy 
waters  which  flow  from  the  snowy  summits.  In  fact,  these  flowings  alone,  joined 
to  the  avalanches,  occasion  those  masses  of  pure  ice,  the  branches  of  which  extend 
even  to  the  lower  valleys.  The  latter  masses  of  ice  seem  in  some  places  to  have 
continued  increasing  for  a  long  series  of  years.  They  have,  in  Switzerland,  filled 
up  even  whole  valleys,  buried  villages,  and  shut  up  the  pass  between  Le  Valais  and 
the  Canton  of  Berne — but  the  diminutions  on  one  side  generally  compensate  for  the 
increase  of  the  other.  A  few  warm  seasons  are  sufficient  to  re-establish  the  equili- 
brium^ 

The  scenes  which  these  bodies  of  ice  exhibit  are  as  various  as  their  extent.  At 
one  time  a  great  mass  of  water,  congealed  at  the  period  of  a  tempest,  presents 
waves  resembling  those  of  a  lake — at  other  times  these  inequalities  disappear,  and 
leave  nothing  to  be  beheld  by  the  astonished  traveller,  but  one  immense  mirror  of 
polished  ice.  Here  superb  portals  of  crystal  appear  fallen  into  rivers,  and  bril- 
liant spires  broken  to  pieces — in  other  places,  avalanches  of  snow  glide  over  a 
field  of  ice  and  then  stop,  and,  reflecting  the  rays  of  the  sun,  display  the  form  of 
pyramids  and  obelisks  unseen  before.  These  glaciers  are  of  essential  service  in 
furnishing  to  the  continents  slowly,  and  in  an  almost  regular  manner,  waters  which, 
without  this  congelation,  would  be  precipitated  with  impetuosity  from  the  height  of 
the  mountains,  so  as  to  overflow  and  devastate  the  countries  which  they  ought  to 
fertilize.  For  this  beneficial  effect,  we  are  indebted  to  the  intense  cold  which  con- 
verts the  waters  into  snow  and  ice,  and  holds  them  suspended  on  the  sides  of  the 
mountains,  to  supply  abundant  and  unfailing  streams  oozing  from  the  bottom  of  these 
enormous  masses,  or  from  the  bosom  of  their  crystallized  grottos. 
Sr7torrenJ'  I  ^e  e^*us*on  °^  sP"ngs,  and  the  flowings  of  melted  ice,  form  little  cur- 
and^ivuieu'.  |  rents,  more  or  less  gentle,  which  are  termed  rivulets.  The  water  of 
great  rains  falls  with  more  rapidity,  and  furrows  the  sides  of  the  mountains  by  impc 

*  Theorie  de  Terre,  tome  iv.  p.  563.  f  Kamazzini,  Topographia  Mutinensis, 

*  Shaw,  Voyage  en  Barbarie,  tome  i.  p.  169.        §  Saussure,  Voyages,  Gruner,  etc 
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tuous  irregular  torrents.  The  union  of  these  currents  forms  streams,  which,  follow- 
ing the  declivity  of  the  ground,  unite  most  frequently  in  a  great  canal,  which  takes 
the  name  of  river,  and  which  conveys  to  the  ocean  the  collected  tribute  of  the  earth. 

The  declivities,  (considered  collectively,  and  as  a  whole,)  from  whence  flow  the 
streams  and  rivulets  which  discharge  themselves  into  one  particular  river,  are  called 
the  basin  of  that  river,  or  its  hydrographical  region.  It  frequently  hap-  I  Hydro$»phi- 
pens,  that  the  basins  of  two  rivers  almost  touch.  In  America,  the  Cas-  |  « •»«»«• 
siquiari,  and  some  other  rivers,  actually  unite  the  basin  of  the  Oronoco,  with  that  of 
the  Amazon.*  In  Europe,  the  sources  of  the  Duma,  of  the  Niemen,  and  of  the  Bo- 
rysthenes,  nearly  meet  together  in  a  marshy  plain.  Geology  has  been  much  em- 
ployed in  investigating  the  subject  of  basins;  in  general,  the  mineral  beds  and 
petrifactions  of  the  same  basin  present  a  certain  analogy;  but,  (according  to  the 
just  observation  of  M.  Desmarets,)  it  is  also  essential  to  distinguish  with  accuracy 
the  hydrographical  masses  or  groups  of  mountains  which  furnish  water  I  JJj8'68',^  ^y" 
to  rivers  that  receive  no  supply  from  any  other  quarter.  The  knowledge  |  plateaux.' 
of  these  masses  is  indispensable  to  assist  us  in  explaining  the  nature  of  rivers.  Cal- 
careous soils  produce  waters  of  a  very  different  nature  from  those  which  flow  from 
glacires  over  sand  or  clay.  The  elevation  of  the  springs  determines  the  amount  of 
declivity,  and  this  latter  circumstance  modifies  the  course  of  streams  and  rivers,  ren- 
dering them  rapid  or  gentle,  regular  or  meandering. 

The  beds  of  rivers  are  the  lowest  parts  of  great  chasms,  formed  by  |  Beds  of  riven, 
the  same  revolution  which  produced  the  mountains :  The  atmospheric  waters  have 
evidently  brought  down  a  portion  of  light  soil  which  was  adhering  to  the  sides  of  the 
mountains ;  they  may  have  formed  by  their  sediments  horizontal  plains  which  occupy 
the  bottom  of  certain  valleys  ;j"  but  never  could  a  river  by  its  own  force  alone  have 
opened  for  itself  a  passage  through  solid  rocks,  similar  to  those  which  bordef  the 
Upper  Rhine;  it  must  at  the  first  have  found  the  outline  of  its  course  deeply  marked 
out.  Running  waters  unceasingly  wear  away  their  beds  and  banks  in  places  where 
their  declivity  is  very  rapid ;  they  hollow  out  and  deepen  their  channels  in  moun- 
tains composed  of  rocks  of  a  moderate  hardness — they  draw  along  stones,  and  form 
accumulations  of  them  in  the  lower  part  of  their  course — and  thus  their  beds  are  of- 
ten gradually  elevated  in  the  plains,  while  they  are  deepened  and  depressed  in  the 
mountains;  but  these  changes,  though  continually  going  on  for  thousands  of  years, 
could  only  give  form  to  the  banks  of  rivers ;  they  in  no  wise  created  the  banks  them- 
selves. 

It  is  only  the  sloping  of  the  land  which  can  at  first  cause  water  to  flow;  I  Dedmtj  of 
but  an  impulse  having  been  once  communicated  to  the  mass,  the  pressure  |  riTe"' 
alone  of  the  water  will  keep  it  in  motion,  even  if  there  be  no  declivity  at  all.  Many  great 
rivers  in  fact  flow  with  an  almost  imperceptible  declivity.  The  river  of  the  Amazons 
has  only  ten  feet  and  a  half  of  declivity  upon  two  hundred  leagues  of  extent  of  water, 
which  makes  7'T  of  an  inch  for  every  1000  feet.J  The  Seine,§  between  Valvins 
and  Serves,  has  only  one  foot  declivity  out  of  6600.  The  Loire  has,  between  Pou- 
illy  and  Briarc,  one  foot  in  7500 ;  but  between  Briare  and  Orleans,  only  one  foot  in 
13,596.  In  East  Friezland,  in  the  United  Provinces,  two  small  neighbouring  rivers 
have,  the  one  £  of  an  inch,  the  other  •]•  of  declivity  for  every  1000  feet.||  The  Mar- 
wede,  between  Herdinxveld  and  Dort,  falls  an  inch  along  1,125  feet;  but  between 
Dort  and  the  sea,  only  one  inch  along  9000  feet.lf  Even  the  most  rapid  rivers  have 
less  declivity  than  is  commonly  imagined.  The  Rhine  between  SchafThausen  and 
Strasburgh,  has  a  fall  of  4  feet  in  a  mile ;  and  of  two  feet  between  Strasburgh  and 
Schenckenschantz.  a  Hence  we  see  the  reason  why  one  river  may  receive  another 

*  Condamine,  Voyage  de  la  River*  des  Amazons,  p.  119.    Hartsink,  Humboldt,  etc. 

f  Comp.  Sassure,  Voyages,  §§  648,  920.  Delametherie,  §  1618.  (For  the  action  of  rivers, 
see  Bourguet,  Lettres  Philosophiques,  181.  Voigt,  Memoires  Mine>alog.  vol.  iii.  Memoire  sur 
la  Formation  des  Vallees.)  t  Condamine,  1.  c.  p.  134. 

§  Picart,  Traite  du  Nivellement,  p.  152,  etc.  etc. 

A  Brahm.  Principe  d'Hydraulique,  §  208.  (en  All.) 

1  Velson,  Itivierkundige  Verhandeling-,  p.  126,  (in  Dutch.)     Compare  .the  FHydraulique 
Generate  de  Wiehekkig,  (Ui  German.) 
VOL.  I.— S 
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almost  as  large  as  itself,  without  any  considerable  enlargement  of  its  bod ;  the  aug- 
mentation of  its  body  only  accelerates  its  course.  Sometimes  one  river  falling  into 
another  with  great  rapidity,  and  at  a  very  acute  angle,  will  force  the  former  to  retrace 
its  course  and  return  for  a  short  space  towards  its  source.  This  has  happened  more 
than  once  to  the  Rhone  near  Geneva;  the  impetuous  Arva,  which  descends  from 
the  mountains  of  Savoy,  being  swollen  beyond  its  usual  size,  has  made  the  more 
gentle  waters  of  the  Rhone  flow  back  into  the  lake  of  Geneva ;  causing  the  wheels 
of  the  mills  to  revolve  backwards.* 

confined  Some  rivers  have  no  stream  whatever,  and  the  cause  is  easily  dis- 

riven.  |  covered ;  the  land  having  scarcely  any  declivity,  does  not  impart  a  suf- 

ficiently strong  impulse  to  their  waters,  which  are  constantly  retarded,  and  finally 
absorbed  by  the  sand.  Sometimes  these  waters  are  evaporated  by  the  heat  of  the 
sun,  as  is  the  case  with  the  rivers  of  Arabia  and  Africa ;  but  they  more  commonly 
flow  into  pools,  marshes,  or  salt  lakes. 

cataracts  and  |  Rivers  which  descend  from  primitive  mountains  into  the  secondary 
cwcades.  |  lands,  often  form  cascades  and  cataracts.  Such  are  the  cataracts  of  the 
Nile,  of  the  Ganges,  and  some  other  great  rivers,  which,  according  to  Desmarets, 
evidently  mark  the  limits  of  the  ancient  land.  Cataracts  are  also  formed  by  lakes : 
of  this  description  are  the  celebrated  falls  of  the  Niagara;  but  the  most  picturesque 
falls  are  those  of  rapid  rivers,  bordered  by  trees  and  precipitous  rocks.  Sometimes 
we  see  a  body  of  water,  which,  before  it  arrives  at  the  bottom,  is  broken  and  dissi- 
pated into  showers,  like  the  Staubbach;  sometimes  it  forms  a  watery  arch,  projected 
from  a  rampart  of  rock,  under  which  the  traveller  may  pass  dry  shod,  as  the  "falling 
spring"  of  Virginia ;  in  one  place,  in  a  granitic  district,  we  see  the  Trolhetta,  and  the 
Rhine  not  far  from  its  source,  urge  on  their  foaming  billows  amongst  the  pointed 
rocks  j  in  another,  amidst  lands  of  calcareous  formation,  we  see  the  Czettina  and  the 
Kerka,  rolling  down  from  terrace  to  terrace,  and  presenting  sometimes  a  sheet,  and 
sometimes  a  wall  of  water,  f  Some  magnificent  cascades  have  been  formed,  at  least 
in  part,  by  the  hands  of  man :  the  cascades  of  Velino,  near  Terni,  have  been  attri- 
buted to  Pope  Clement  VIII.  ;J  other  cataracts,  like  those  of  Tunguska  in  Siberia,  § 
have  gradually  lost  their  elevation  by  the  wearing  away  of  the  rocks,  and  have  now 
only  a  rapid  descent. 

Height  of  1  The  elevation  of  cataracts  has  generally  been  exaggerated :  that  of  Te- 
cataracts.  J  quendama,  formed  by  the  Rio  de  Bogota,  in  South  America,  estimated 
by  Bonguer  at  1500  feet,  is,  according  to  Hulmboldt,  not  quite  600,||  and  the  high- 
est falls  ever  known,  that  of  Staubbach,  instead  of  being  1100,  as  stated  by  some 
travellers,  ia  only  900  according  to  trigonometrical  measurement. IT  When  the 
ground  does  not  form  a  steep,  and  almost  perpendicular  bank,  but  only  a  very  rapid 
declivity ;  and  when  at  the  same  time  the  bed  of  the  river  is  confined  by  rocks,  the 
waters  acquire  by  compression  an  astonishing  force.  Winterbotham  relates,  that  the 
river  of  Connecticut,  in  the  United  States,  at  40  leagues  from  its  source,  is  so  com- 
pressed by  rocks,  that  it  carries  along  on  its  surface,  pieces  of  lead,  as  if  they  were 
so  many  corks ;  and  that,  notwithstanding  the  utmost  efforts,  it  is  impossible  to  insert 
an  iron  point  in  its  waters :  but  this  appears  to  be  greatly  exaggerated. 
Jrewe'Sfi?"  I  ^ne  periodical  rise  of  the  Nile  was  considered  as  a  singular  pheno- 
ven.  I  menon,  and  one  of  the  greatest  mysteries  of  nature,  until  modern  Euro- 

peans, by  penetrating  into  the  torrid  zone,  which  was  almost  unknown  to  the  ancients, 
discovered  that  this  wonderful  property  belonged  to  a  great  many  other  rivers  besides 
the  Nile.  It  is  now  well  known  that  in  all  the  countries  situated  between  the  two 
tropics,  it  rains  incessantly  during  a  certain  season  of  the  year.  The  period  varies 

*  Saussare,  Voyages,  §  16. 

f  Herbinis,  Dissertatio  de  Admirandis  Mundi  Cataractis,  supr^  et  subterraneis.     Amsterdam, 
1678,  in  4to.-    Voyages  de  Fortis,  Carver,  &c.  &c. 

*  Opere  di  Monsignor  Claudio  Todeschi,  (Rome,  1779,)  vol.  ii.  p.  77. 

§  Isbraud  Ides,  Voyages  aii  Nord,  viii.  54,  sqq.    Muller,  Sketch  of  Russian  History  via.  100 
— 118,  sqq,  (in  German.) 

H  Bouguer,  Voyages  au  Perou,  p.  91.    Humboldt,  Vues  des  Cordilliers,  p.  22. 
?  Wyttenbach  and  Wolf,  Storr,  Travels  in  the  Alps,  i.  114—115,  (in  German.) 
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according  to  local  circumstances,  but  it  is  sufficient  to  know,  that  the  torrid  zone, 
deprived  in  a  great  measure  of  the  benefit  of  snow  and  glaciers,  has  this  deficiency 
supplied  by  copious  torrents  of  rain,  pouring  down  incessantly  upon  the  ground, 
which  has  been  almost  burnt  with  heat  during  the  dry  season:  Then  all  the  lakes  and 
rivers  swell  and  overflow  their  banks. 

If  a  river,  under  the  influence  of  these  tropical  rains,  flows  along  a 
plain,  in  a  direction  parallel  to  the  equator,  its  overflowing  waters  will 
spread  with  a  certain  degree  of  equality  over  the  whole  extent  of  its  banks.     Such, 
in  a  great  measure,  is  the  case  with  the  Oronoco,  in  America,  the  Senegal,  and 
probably  the  Niger  in  Africa. 

If,  on  the  contrary,  such  a  river  flows  from  a  great  elevation,  from  ex- 
tensive mountains  into  deep  plains  and  valleys;  or,  if  its  direction  be 
perpendicular  to  the  equator,  that  is,  north  and  south,  then,  it  is  evident, 
that  the  action  of  the  tropical  rains  will  be  extremely  unequal  in  different 
parts  of  this  river;  for  it  is  manifest  that  the  surplus  of  water  will  be  carried  almost 
entirely  towards  the  lower  parts  of  the  territory  of  the  river.  This  is  exactly  what 
happens  in  the  floods  of  the  Nile.  This  river,  as  the  ancients  have  said,  and  not- 
withstanding the  assertions  of  Bruce,  comes  from  the  mountains  of  the  Moon,  which 
probably  form  a  central  and  very  elevated  plateau,  occupying  the  middle  of  Africa, 
and  extending  especially  towards  the  east  and  south.  In  Asia,  the  rivers  Siam  and 
Cambodja,  flow  in  almost  the  same  latitudes  as  the  Nile,  but  in  a  different  direction: 
being  from  north  to  south.  These  two  rivers  have  floods  resembling  those  of  the 
Nile ;  the  Indus,  the  Ganges,  and  in  general  all  the  rivers  which  flow  between  the 
tropics,  present  this  very  phenomena,  with  variations  arising  from  local  circumstan- 
ces. No  river  beyond  the  torrid  zone  is  subject  to  regular  periodical  swellings;  the 
overflowings  which  occur  in  the  temperate  zones  depend  solely  on  the  melting  of  the 
snow  in  the  spring,  and  on  the  quantity  of  rain  which  has  fallen  upon  the  mountains.* 
The  rivers  which  disappear  under  ground  have  excited  the  wonder  both  1  Wven 
of  ancients  and  moderns.  The  poets  have  sung  of  the  Alpheus,  which,  |  grounf. 
according  to  them,  passes  from  Peloponnesus  into  Sicily,  beneath  the  Ionian  Sea,  to 
mingle  its  amorous  waves  with  those  of  Arethusa.  The  ancients  have  mentioned  a 
great  number  of  rivers  which  lose  themselves  under  ground,  to  reappear  in  a  lower 
level  ;•)•  but  this  phenomenon,  which  most  frequently  is  closely  connected  with  that  of 
subterraneous  caverns,  has  been  examined  in  a  rational  and  sober  manner  only  by 
the  moderns.  &*&*:  .'*•'. Av 

When  a  river  is  obstructed  in  its  course  by  a  bank  of  solid  rocks,  and  I  causes  of  this 
finds  beneath  them  a  stratum  of  softer  materials,  its  waters  wear  away  j  Phenomenon- 
the  softer  substance,  and  thus  open  up  for  themselves  a  subterraneous  passage,  more 
or  less  long.  Such  are  the  causes  which  have  formed  the  sinking  of  the  Rhone,  be- 
tween Seyssel  and  l'Ecluse;J  the  bridge  of  Veja,  near  Verona,  the  arch  of  which  has 
an  elevation  of  more  than  114  feet;§  and  particularly  the  magnificent  Rockbridge  in 
Virginia,  an  astonishing  vault  uniting  two  mountains,  separated  by  a  ravine  of  270 
feet  in  depth,  in  which  the  Cedar  Creek  flows.  ||  It  is  probable  that  the  fall  of  a  rock 
has  formed  these  natural  bridges,  like  those  of  Icononzo,  in  Mexico.  In  Louisiana, 
trees,  or  rather  whole  forests,  have  been  observed  to  fall  on  a  river,  covering  it  nearly 
with  vegetable  earth ;  and  thus  giving  rise  to  a  natural  bridge,  which,  for  leagues,  has 
hid  the  course  of  the  river  from  view ;  finally,  the  Guadiana  sees  its  waters  scattered 
and  filtered  in  the  sandy  and  marshy  grounds,  from  which  they  reissue  in  greater 
abundance.  France  affords  very  few  examples  of  these  disappearing  rivers.  IT 

Rivers,  in  running  into  the  sea,  present  a  great  variety  of  interesting 
phenomena ;  many  form  sand  banks,  as  the  Senegal  and  the  Nile ;  others, 
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*  Varenius,  Geographic  Generate,  ch.  16.  prop.  20.  Lulof,  Geographic  Physique,  ii.  262, 
(in  German.)  Bergmann,  i.  387,  sqq.  (in  Swedish.) 

f  Pliny,  ii.  103.  Seneca  Quest.  Nat.  iii.  26.  Strabo,  1.  ix.  424.;  xi.  518,  edition  Aim.  Mzebius, 
Dissert  de  Fluviis,  qui  intercedunt  et  enascuntur. 

%  Annales  des  Voyages,  iv.  81. 

§  Z.  Betti,  Descrizione  d'un  Maraviglioso  ponte,  1766.  Fortis  in  the  Giornale  d'ftalia,  vi.  241. 

\  Jefferson's  Notes  upon  Virginia.  t  Guettard,  Me"m.  de  1'Academie,  1758. 
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like  the  Danube,  rush  with  such  force  into  the  sea,  that  one  can  for  a  certain  space 
distinguish  the  waters  of  the  river  from  those  of  the  sea.  The  waters  of  the  little 
river  Syre  in  Norway,  are  discernible  for  a  considerable  distance,  (some  say  for  two 
leagues)  in  the  sea.*  It  is  only  by  a  very  large  mouth,  like  those  of  the  Loire,  the 
Elbe,  or  the  Plata,  that  a  river  can  peacefully  mingle  with  the  sea.  Rivers  even  of 
this  nature,  however,  sometimes  experience  the  superior  influence  of  the  sea,  which 
repels  their  waters  into  their  bed.  Thus  the  Seine  forms  at  its  mouth  a  bar  of  con- 
siderable extent  ;  and  the  Garonne,  unable  to  discharge,  with  sufficient  rapidity,  the 
waters  which  it  accumulates,  in  a  kind  of  gulf  between  Bourdeaux  and  its  mouth,  ex- 
hibits this  aquatic  mountain,  stopped  by  the  flow  of  the  tide  rolling  backwards,  inun- 
dating the  banks,  and  stopping  vessels  in  their  progress  both  up  and  down.  This 
Mascaret.  |  phenomenon,  termed  the  "  JWascaret,"  is  only  the  collision  of  two  bodies 
of  water  moving  in  opposite  directions. 

The  most  sublime  phenomenon  of  this  kind  which  presents  itself,  is  that  of  the 
giant  of  rivers,  the  Orellana,  called  the  river  of  the  Amazons.  Twice  a-day  it  pours 
out  its  imprisoned  waves  into  the  bosom  of  the  ocean.  A  liquid  mountain  is  thus 
raised  of  the  height  of  180  feet;  it  frequently  meets  the  flowing  tide  of  the  sea,  and 
the  shock  of  these  two  bodies  of  water  is  so  dreadful,  that  it  makes  all  the  neigh- 
bouring islands  tremble  ;  the  fishermen  and  navigators  fly  from  it  in  the  utmost 
terror.  The  next  day,  or  the  second  day  after  every  new  or  full  moon,  the  time 
when  the  tides  are  highest,  the  river  also  seems  to  redouble  its  power  and  energy  ; 
its  waters  and  those  of  the  ocean  rush  against  each  other  like  the  onset  of  two 
armies.  The  banks  are  inundated  with  their  foaming  waves  ;  the  rocks,  drawn  along 
like  light  vessels,  dash  against  each  other,  almost  upon  the  surface  of  the  water 
which  bears  them  on.  Loud  roarings  echo  from  island  to  island.  It  has  been  said 
that  the  Genius  of  the  River,  and  the  God  of  the  Ocean,  contended  in  battle  for 
Pororoca.  |  the  empire  of  the  waves.  The  Indians  call  this  phenomenon  Pororoca. 
The  researches  which  have  been  prosecuted  as  to  the  mass  of  water  which  roll 
along  these  rivers,  as  well  as  concerning  the  space  over  which  they  run  in  a  given 
lime,  neither  having  terminated,  nor  being  likely  to  terminate,  in  any  general  and 
positive  result,|  we  shall  pass  on  to  the  theory  of  lakes. 

Ltke«.  I      Extensive  accumulations  of  water,  surrounded  on  all  sides  by  the  land, 

and  having  no  direct  communication  with  the  ocean,  or  with  any  sea,  are  called  lakes. 
Lakes  are  of  four  distinct  kinds. 

Lakes  abso-  1  The  first  class  comprehends  those  which  have  no  issue,  and  which 
lately  isolated,  j  jo  not  receive  anv  running  water.  These  pools  are  generally  very  small, 
and  do  not  merit  much  attention.  Some  of  these,  as  the  Arendt,  in  Vieille  Marche, 
are  formed  by  the  sinking  down  of  the  circumjacent  lands  ;{  others,  like  the  lake 
Albano,  near  Rome,  appear  to  be  old  craters  of  volcanos  filled  with  water. 
Lakei  which  j  The  second  class  consists  of  those  lakes  which  have  an  outlet,  but 
Swing  wlter.  |  which  do  not  receive  any  running  water.  Such  a  lake  is  formed  by  a 
spring  or  rather  by  a  multitude  of  springs,  which,  placed  on  a  lower  level  in  a 
kind  of  reservoir,  arc  obliged  to  fill  that  before  they  find  an  outlet  for  their  own  wa- 
ters. These  lakes  are  nevertheless  fed  by  little  streams  of  water,  almost  invisible, 
which  descend  from  the  surrounding  lands,  or  from  subterraneous  canals.  Some 
great  rivers  have  lakes  of  this  kind  for  their  source.  These  lakes  are  naturally  situ- 
ated on  great  elevations  ;  there  is  one  of  this  kind  on  Mount  Rolando,  in  Corsica, 
which  is  9294  feet  above  the  level  of  the  sea. 

The  third  class  of  lakes  is  very  numerous,  consisting  of  all  such  as 
receive  and  discharge  streams  of  water.  Each  of  the  lakes  of  this  class 
their  water*.  may  be  looked  upon  as  forming  a  basin  for  receiving  the  neighbouring 
waters  ;  they  have  in  general  only  one  opening,  which  almost  always  takes  its  name 
from  the  principal  river  which  flows  into  it.  But  it  cannot,  in  strict  propriety,  be  said 

•  Pontoppidan,  Histoire  Naturelle  de  la  Norwege,  i.  145. 

f  Riccioli,  Geog.  Reform,  x.  c.  7.    Lulot;  Ceog.  Phy.  §  338—392.    Mariotte,  Trait€  dti 
Mouvement  des  eaux,  &c.  &c. 
J  Les  Mimoires  citees  dans  Kant,  Geographic  Physique,  in.  part  1.  p,  92. 
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that  these  rivers  traverse  the  lakes,  as  their  waters  mingle  with  those  of  the  basin 
over  which  they  are  diffused.*  These  lakes  have  often  sources  of  their  own,  either 
near  the  borders,  or  in  their  bottom.  There  are  four  or  five  lakes  of  this  class  in 
North  America,  which,  in  point  of  extent,  resemble  seas,  and  which,  notwithstand- 
ing, by  the  flow  of  a  continual  stream  of  fresh  river  water,  preserve  their  clearness 
and  sweetness. 

The  fourth  class  of  lakes  present  phenomena  much  more  difficult  to  I  Lakes  without 
explain.  We  mean  those  lakes  which  receive  streams  of  water,  and  |  ^y001161- 
often  great  rivers,  without  having  any  visible  outlet.  The  most  celebrated  of  these 
is  the  Caspian  Sea;  Asia  contains  a  great  many  others  besides.  The  Niger,  if  it 
does  not  touch  the  sea,  most  probably  falls  into  a  lake  of  this  kind,  and  not  into  a 
marsh.  South  America  contains  the  lake  Titicaca,  which  has  no  efflux,  although  it 
receives  another  very  considerable  one  into  it.  In  short,  these  lakes  appear  to  be- 
long to  the  interior  of  great  continents ;  they  are  placed  on  elevated  plains,  which 
have  no  sensible  declivity  towards  the  sea,  and  which  do  not  permit  these  collections 
of  water  to  open  for  themselves  a  passage  through  which  they  may  flow  out.  But 
why  do  these  lakes,  which  are  always  receiving  supplies  of  water,  but  have  no  out- 
let, why  do  they  not  overflow  their  banks?  We  may  answer,  that  with  respect  to 
those  which  are  situated  in  a  hot  climate,  evaporation,  as  Halley  observes,  is  suffi- 
cient to  carry  off  their  excess  of  water.  It  remains  to  be  determined,  whether  the 
reasonings  of  this  philosopher  can  with  justness  be  applied  to  a  climate  so  cold  for 
example  as  that  of  the  Caspian  Sea. 

Let  us,  in  the  first  place,  observe,  that  the  quantity  of  water  which  the  rivers 
poor  into  this  basin,  has  been  exaggerated :  there  are  no  other  great  rivers  except 
the  Wolga,  the  laik,  and  the  Kur,  which  flow  into  it ;  the  remanider  consists  only  of 
small  rivulets.  We  must  add,  that  the  whole  of  the  eastern  coast  scarcely  furnishes 
one  rivulet  to  this  extraordinary  sea.  And  let  us  also  remark,  (for  in  physical  geo- 
graphy every  fact  is  worthy  of  attention,)  that  the  Wolga,  by  no  means  a  deep  river, 
seems  to  be  in  part  absorbed  by  the  ground  which  borders  its  course :  and  it  is  this 
humidity  which  renders  these  lands  so  distinguished  for  their  fertility,  when  compared 
with  the  neighbouring  soil.  Finally,  were  we  determined  to  suppose  that  there  is  a 
disproportion  between  the  extent  of  the  Caspian  Sea  and  its  evaporation,  on  the  one 
side,  and  the  volume  of  water  that  it  receives  on  the  other,  (which  we  are  far  from 
allowing,)  we  have  still  to  take  into  account  the  absorption  of  its  waters  by  the  cal- 
careous mountains  which  border  it  towards  the  south  and  south  west.  We  know 
how  porous  and  spongy  land  of  this  kind  is.  All  accounts  agree  in  describing  the 
mountains  to  the  south  of  the  Caspian  as  being  still  more  penetrated  with  moisture, 
and  more  abounding  in  springs  than  those  of  Mingrelia,  which  proves  either  absorp- 
tion, or  (what  is  of  more  consequence,)  a  very  strong  evaporation.  The  insalubrity 
of  the  air  near  these  lakes,  is  another  circumstance  which  still  farther  confirms  the 
opinion  of  Halley.  t  The  physical  phenomena,  which  certain  lakes  present,  have 
always  excited  the  astonishment  of  the  multitude. 

The  periodical  lakes  are  the  most  common.  Those  which  are  formed 
by  excessive  rains,  and  which  are  again  dried  up  by  the  rays  of  the  sun, 
by  evaporation,  or  infiltration,  appear  to  be  scarcely  worthy  of  our  attention.  In 
Europe  these  are  nothing  but  pools,  but  between  the  tropics,  these  pools  sometimes 
cover  spaces  of  several  hundred  leagues  in  length  and  breadth.  Such  are  the 
famous  lakes  of  Xarayes  and  Paria,  inscribed  on  maps  of  America,  and  expunged 
from  them  by  turns ;  it  is  probable  that  Africa  contains  a  great  many  of  this  descrip- 
tion. If  there  exist  now  in  the  numerous  cavities  of  the  earth  subterraneous  lakes 
of  this  kind,  and  if  these  communicate  with  other  lakes  which  are  visible,  it  is  easy 
to  imagine  that  the  waters  of  these  last  may  sometimes  entirely  disappear,  by  sink- 
ing down  into  the  basin  of  the  subterraneous  lakes  in  proportion  as  they  dry  up. 
This  lower  basin  again  filling  itself  anew,  the  waters  issue  from  it  to  fill  the  superior 
basin.  If,  in  a  supposable  series  of  subterraneous  cavities,  the  last  link  of  the  chain 
happen  to  be  a  mass  of  subterraneous  water,  situated  at  an  elevated  level  in  the 

*  Saussure,  Voyages,  §  10.  f  JJergrnann,  Geographic  Physique,  i.  §  88,  ii.  §  106. 
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bosom  of  a  mountain,  the  periodical  return  of  the  waters  in  the  visible  basin  may 
be  accompanied  by  a  motion  similar  to  that  of  the  spouting  fountains.     It  is  by 
means  of  such  hydraulic  machinery  that  nature  keeps  up  the  wonders  of  the  lake  of 
Cirknitz  in  Illyria,  and  in  many  others  of  the  same  description. 
The  period*  The  alleged  regularity  of  these  periodical  returns,  attributed  amongst 

are  regular?  |  others  to  the  lake  of  Kanten  in  Prussia,  is  not  supported  by  authentic 
testimony.  By  comparing  together  the  observations  made  since  1715,  upon  the 
Caspian  sea,  we  are  convinced  that  this  great  lake  augments  and  diminishes  from  30 
to  35  feet,  according  to  the  abundance  of  snow  and  rain  in  the  countries  from  which 
it  receives  its  waters ;  but  we  see  at  the  same  time  that  these  changes  follow  no  fixed 
period.*  The  lakes  which  are  supplied  with  water  by  the  melting  of  the  snow,  may 
even  change  their  level  in  the  course  of  the  same  day,  according  as  the  action  of 
the  sun  has  more  or  less  effect  upon  the  neighbouring  mountains.  It  is  on  this  prin- 
ciple, we  conceive,  that  the  seiches,  or  periodical  risings  and  fallings  of  the  lake  of 
Geneva,  should  be  explained. f 

The  variations  and  motions  of  lakes,  which  do  not  depend  upon  an  augmentation 
Lakes  which  I  of  quantity,  present  very  complicated  questions :  That  any  lakes  com- 
tJS',  &C1.0  I  municate  under  ground  with  the  sea,  and  owe  their  regular  tides  to  such 
communication,  is  much  to  be  doubted.  The  equilibrium  of  the  atmosphere,  de- 
ranged by  electricity,  or  by  any  other  cause,  may  occasion  water  to  rise  up,  by  alter- 
ing the  pressure  which  retains  it  at  its  level.  There  is  a  bay  in  lake  Huron  where 
electric  clouds  continually  remain,  and  no  traveller  has  ever  passed  it  without  hear- 
ing thunder.  J  In  Portugal  there  is  a  pool  near  Beja,  in  Alentejo,  which,  by  its  loud 
noise,  indicates  the  approach  of  a  storm.  §  Other  lakes  appear  agitated  by  the  dis- 
engagement of  subterraneous  gases,  or  by  winds  which  blow  in  some  cavern  with 
which  the  lake  communicates.  Near  Boleslaw,  in  Bohemia,  a  lake  of  unfathoma- 
ble depth,  sometimes  in  winter  emits  blasts  of  winds  sufficiently  strong  to  raise  up  in 
the  air  pieces  of  ice  several  quintals  in  weight.  ||  Two  considerable  lakes,  Lock 
Lomond  in  Scotland,  and  the  Welter  in  Sweden,  often  experience  during  the  serenest 
weather  violent  agitations.  In  the  Murche  of  Brandenburg,  the  pool  of  Krestin 
often  commences  in  fine  weather  to  boil  up  in  whirlpools,  so  as  to  engulph  the  little 
boats  of  the  fishermen. IT  Perhaps  the  decomposition  of  calcareous  stones  has  an 
influence  upon  some  of  these  phenomena. 

In  the  general  history  of  lakes,  floating  islands  occupy  a  great  space  in  the  writ- 
ings of  some  geographers.  But  when,  on  the  one  hand,  we  consider  how  many  in- 
accessible marshes  there  are  always  floating  in  the  water,  and  notwithstanding, 
covered  with  brushwood,  and  even  trees ;  and  on  the  other  hand,  when  we  consider 
those  beds  of  vegetables,  those  immense  forests  that  are  found  buried,  and  very 
recently  buried,  in  turf  pits,  we  may  then  easily  form  an  idea  of  these  floating  islands, 
which  some  geographers  represent  as  wonders  of  nature.  They  are  simply  earth  of 
the  nature  of  a  peat,  but  very  light,  sometimes  only  reeds  and  roots  of  trees  inter- 
woven together.  After  having  been  undermined  by  the  waters,  they  detach  them- 
selves from  the  bank,  and  from  their  lightness  and  spongy  consistency,  joined  to 
their  inconsiderable  thickness,  they  remain  suspended  and  floating  on  the  surface  of 
the  waters.** .. 

The  delightful  Loch  Lomond,  in  Scotland,  contains  some  of  these  floating  islands, 
which  are  not  very  uncommon  in  Scotland  or  Ireland.  A  small  lake  in  Artois,  near 
Saint  Omer,  is  covered  with  similar  islands.  The  marshy  lakes  of  Comacchio  pre- 
sent a  great  number.  |j  The  most  considerable  that  are  mentioned,  are  those  of 
the  lake  of  Gerdau,  in  Prussia,  which  furnish  pasturage  to  100  head  of  cattle;  and 

•  Rytchkow.  Topography  of  Orenbourg,  (in  German,)  1..166,  167.  Pallas,  Travels  in  the 
South  of  Russia,  i.  434.  (in  German.) 

-j-  Jallabert,  Me"moires  de  1'Academie  des  Sciences  de  Paris,  1741,  p.  32.  Compare  Saus- 
sure,  §§  20—25. 

$  Carver,  Voyage  dans  1'interieur  d'Amerique,  etc. 

§  Burges,  cite  par  Bergmann,  Geog.  Phys.  §  99.  j|  Acta  Erudita,  1682. 

1  Bernouille,  Archives  des  Voyages,  i.  325.  **  Pliny,  Natural  History,  ii.  c.  95. 

tf  Girolamo  Silvestri,  Treatise  on  Floating  Islands,  ancient  and  modern,  (in  Italian.) 
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that  of  the  lake  of  Kolk,  in  the  country  of  Osnabruck,  covered  with  beautiful 
elms.* 

There  are  some  floating  islands  which  appear  and  disappear  alter-  I  Floating  per* 
nately.  The  lake  Ralang,  in  Smalande,  a  province  of  Sweden,  encloses  |  odlcal  islnds- 
a  floating  island,  which,  from  1696  to  1766  has  shown  itself  ten  times,  generally  in 
the  months  of  September  and  October,  f  It  is  280  feet  long,  and  220  broad.    There 
is  an  island  similar  to  it  in  Ostrogothia. 

The  floating  islands  may  have  an  influence  upon  the  formation  of 
the  globe.     Those  which  Pliny  and  Seneca  saw  floating  in  the  lakes  of 
Bolsena,  Bressanello  and  others,  have  become  fixed.     West  Friezland 
has  a  subterraneous  lake,  which  appears  to  have  been  covered  with  floating  islands, 
that  gradually  united  together,  and  ended  in  the  formation  of  a  solid  crust.  J 

The  shade  of  thick  forests,  or  high  mountains,  may  prevent  certain  " 
lakes,  like  Loch  Winnoch  in  Scotland,  from  getting  rid  of  the  perpetual 
ice  which  covers  them  in  whole  or  in  part.  Other  lakes,  always  ruffled  by  the  winds, 
or  stirred  by  the  rivers  which  they  receive,  and  the  springs  which  feed  them,  brave 
all  the  rigours  of  a  cold  climate.  The  most  extraordinary  phenomenon  would  be  to 
see  lakes  freeze  during  summer;  and  this  has  been  related  of  some  in  China;  the 
cause  of  which  has  been  sought  for  in  the  saline  nature  of  the  neighbouring  ground, 
but  the  fact  appears  to  have  been  insufficiently  observed,  or  incorrectly  recorded.  § 

The  depth  of  lakes  varies  infinitely,  and  cannot  form  a  subject  of  general  physi- 
cal geography.  We  must  be  satisfied  merely  with  contradicting  the  popular  opinion, 
that  there  are  lakes  without  a  bottom.  Those  which  have  been  considered  as  such 
owe  this  character  solely  to  the  existence  of  currents  which  carry  along  with  them 
the  lead  attached  to  the  sounding  line.  We  must  not  reckon  as  fabulous  the  accounts 
of  lakes  with  double  bottoms,  which  are  said  to  be  found  in  Jemptia  or  Jemptland, 
in  Sweden  and  elsewhere.  ||  It  has  been  supposed,  that  a  crust  interwoven  with 
roots,  similar  to  the  floating  islands,  may  exist  at  the  bottom  of  a  lake  and  by  either 
rising  or  sinking,  may  make  the  depth  vary  in  appearance. 

Such  are  the  principal  observations  we  have  to  make  upon  the  origin  I  chemical  na- 
and  motion  of  springs,  rivers,  and  lakes.  We  are  now  to  consider  them  |  tureof  wate«- 
with  relation  to  their  chemical  nature.  We  have  already  remarked  the  property 
which  water  possesses  of  absorbing  atmospheric  air.  It  is  estimated,  that  fresh 
water  generally  holds  in  solution  7V  of  its  weight  of  air.  A  certain  time  is  necessary 
before  it  becomes  saturated  with  salt,  and  all  the  elements  of  atmospheric  air  are 
not  absorbed  by  water  with  equal  readiness.  Pure  oxygen  unites  most  easily  with 
it:  The  good  quality  of  fresh  water  consists  in  being  completely  saturated  with  oxy- 
gen, which  must  be  frequently  renewed  by  the  running  and  agitation  of  the  water. 
Its  bad  quality  arises  either  from  the  alteration,  or  the  superabundance  of  the  oxy- 
gen ;  and  each  of  these  states  announces  the  presence  of  a  heterogeneous  substance 
in  water,  capable  of  absorbing  more  oxygen,  or  of  altering  it.  These  heterogeneous 
substances  are  earthy  salts,  sulphur,  lime,  gravel,  and  mud. 

These  principles,  completely  established  by  modern  chemistry,  would  I  influence  of 
lead  us  to  believe  that  the  influence  of  local  exposure  upon  tho  nature  |  water""5' 
of  waters  is  as  powerful  as  Hippocrates  has  represented  it.  IF  Waters  exposed  to 
the  rising  sun,  says  he,  are  limpid,  inodorous,  soft,  and  agreeable  to  drink,  because 
the  sun  at  its  rising  corrects  them  by  dissipating  the  fogs  of  the  morning  which  may 
have  mingled  with  them.  Waters  lying  towards  the  setting  sun  are  destitute  of  this 
advantage,  and  are  not  limpid.  Those  which  flow  towards  the  south,  and  arc  ex- 
posed to  hot  winds,  should  be  brackish,  not  very  deep,  and  consequently  hot  in  sum- 
mer and  cold  in  winter,  and  likely  to  enervate  man,  and  to  render  him  liable  to  seve- 
ral maladies.  Lastly,  waters  having  a  northern  exposure,  should  in  general  be  cold, 
hard  and  unpleasant,  the  use  of  them  drains  away  the  milk  from  women,  and  rcn- 


*  Kant.  Geographic  Physique,  ii.  part  i.  p.  114. 
f  Bergmann,  Geographic-Physique,  ii  238. 
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ders  them  barren.  Such  is  the  system  of  Hippocrates ;  but  we  ought  not,  with  the 
blind  admirers  of  that  eminent  physician,  to  extend  its  application  too  widely ;  for  it 
is  connected  with  his  ideas  upon  the  particular  nature  of  winds,  and  these  ideas  con- 
tain only  local  truths,  applicable  to  Greece  and  Asia  Minor. 

The  waters  of  marshes,  pools,  and  all  those  which  stagnate  under 
ground,  are  unwholesome ;  they  dissolve  azotic  and  hydrogen  gases, 
arising  from  the  decomposition  of  plants,  insects,  and  fishes.  The  surrounding 
atmosphere  is  loaded  with  these  noxious  gases.  They  who  live  near  marshes,  and 
who  drink  the  waters,  lead  a  miserable  life,  never  acquire  strength,  and  prematurely 
feel  all  the  infirmities  of  age. 

In  Salogne,  (in  France,)  to  go  no  farther  in  quest  of  an  example,  the  stagnant 
humidity  gives  to  the  natives  pale  countenances,  languishing  eyes,  and  a  weak  voice.* 

Stagnant  waters  almost  always  absorb  a  great  quantity  of  fixed  air,  or  carbonic 
acid  gas ;  for  this  gas  is  carried  by  its  gravity  towards  the  surface  of  the  waters,  and 
does  not  disengage  itself. 

waters  of  hills  j  The  water  of  hills  and  mountains,  differs  in  quality,  according  as  it  filters 
taUT°u  I  through  banks  of  pure  rock,  of  schist,  of  quartz,  or  of  sand,  from  all 
which  substances  it  can  scarcely  derive  any  property  whatever ; — or,  as  it  flows  over 
beds  of  potter's  earth,  which  it  neither  draws  along  with  it  nor  dissolves  ; — or,  lastly, 
as  it  traverses  ground  which  is  calcareous,  marly,  gypseous,  impregnated  with  mag- 
nesia, salt,  or  bitumen.  Waters  of  the  kind  last  mentioned  are  always  very  much 
mixed  with  heterogeneous  substances,  and  for  the  greatest  part  of  the  year  are  hard, 
turbid,  and  unwholesome,  at  least  if  daily  used.  Hippocrates,  Homer,  and  Plu- 
tarch, have  long  ago  condemned  the  use  of  them.|  Those  waters  which  have 
clayey  bottoms  are  the  most  common;  they  unite  those  qualities  which  are  essential 
to  salubrity.  Those  which  flow  from  the  hard  rock  are  still  more  pure  and  limpid, 
as  they  must  undergo  a  process  of  filtration  in  wearing  their  way  over  a  stony  bed. 
waten  of  The  waters  of  lakes  being  derived  from  springs  and  rivers,  partake  of 

ltke*'  their  different  qualities.     There  are  some  lakes  whose  waters  are  ex- 

tremely limpid,  such  as  the  lake  of  Geneva,  and  that  of  Wetter,  in  Sweden ;  in  the 
latter,  a  farthing  may  be  perceived  at  the  bottom  of  the  lake  at  120  feet  depth;  but 
the  lakes  whose  waters  are  motionless,  or  saline,  or  bituminous,  may  be  looked  upon 
as  equally  unwholesome  with  those  of  marshes. 

River  water.  |  The  waters  ofrivers  contain  some  very  heterogeneous  elements,  which 
seem  necessarily  to  counteract  each  other ;  and  it  is,  perhaps,  as  much  owing  to  this 
reciprocal  destruction  of  pernicious  principles,  as  to  continual  motion,  that  river  water 
is  so  generally  serviceable  to  the  wants  of  man,  and  supports  the  freshness  and  pu- 
rity of  the  atmosphere  wherever  they  flow.  It  often,  however,  forms  a  sediment  of 
gravel  and  mud ;  and  Hippocrates  imagined,  that,  when  used  as  a  constant  beverage, 
it  produced,  amongst  other  maladies,  that  of  the  stone.  J 

Weil  water.  |  Well  water ,  by  remaining  too  long  motionless,  frequently  acquires  the 
bad  qualities  of  stagnant  waters. 

Sea  water.  |  Sea  water  acts  as  an  emetic  with  us,  but  the  inhabitants  of  the  Island 
of  Paques,  in  the  Pacific  Ocean,  make  it  their  common  beverage.  Amongst  the  at- 
Ram  water.  |  mospheric  waters,  those  composed  of  rain  are  the  most  wholesome  on  ac- 
count of  their  softness,  variety,  and  lightness.  Hippocrates  has  justly  observed  the 
admirable  process  which  nature  employs  in  distilling  the  vapours  raised  from  the 
earth  by  the  action  of  the  sun.  These  vapours  are  agitated  and  rolled  about  in  all 
directions ;  their  more  earthy  and  turbid  parts  separate,  and,  sinking  by  their  own 
weight,  form  fogs ;  the  remainder,  more  subtle  and  more  light,  is  still  more  completely 
dissolved  by  the  solar  heat.  It  is  of  this  remainder  that  the  drops  of  rain  are  formed. 
But  the  first  rain  that  falls  after  a  long  drought,  in  passing  through  the  air,  becomes 
charged  with  a  great  number  of  heterogeneous  substances,  apd  consequently  gets 
very  impure  before  it  reaches  the  earth.  The  drops  which  follow  are  not  subject  to 
this  inconvenience,  but  all  rain  water  is  liable  to  be  soon  corrupted. 

*  Memoire  de  la  Societe  Royale  de  Medicine,  1776,  p.  61—72. 
f  Hippocrates,  1.  c.  §  35.  et  le  Commentaire  de  Coray,  p.  107. 
4  Hippocrates,  1.  f ,  $  51,  and  ct  le  Oommentaire  de  Coray,  134. 
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Snow  and  ice  water  have  an  origin  very  different  from  that  of  rain  I  snow  and  ice 
water.  For  snow  and  ice  being  formed  by  the  absence  of  caloric,  are  |  water* 
consequently  destitute  of  the  more  subtle  parts  of  water.  Water,  therefore,  in  which 
these  substances  are  dissolved,  ought  to  be  harder  and  heavier  than  that  of  rain. 
According  to  the  most  authentic  accounts,  the  use  of  such  water  occasions  swellings 
in  the  throat  and  other  tumours.* 

The  more  water  is  mixed,  the  heavier  it  is.     The  following  compara-  I  weight  of  wa- 
tive  statements  are  taken  from  Bergmann.  |  terik 

Distilled  water  weighs,  -  -  1,000 

Spring  water  of  the  purest  kind, 1,001  to  1,005 

River  water,         -  1,010 

Sea  water, 1,012 

Stagnant  watery •  1,102 

After  having  considered  the  qualities  of  common  waters,  we  shall  now  I  Mineral 
make  some  observations  upon  mineral  waters^  that  is  to  say,  those  wa-  |  waters- 
tera  which  are  combined  with  certain  substances  of  the  mineral  kingdom,  in  a  quan- 
tity sufficiently  considerable  to  give  them  both  taste  and  colour,  properties,  the  ab- 
sence of  which,  constitutes  the  essential  and  distinguishing  characteristic  of  fresh 
water.     These  extraneous  substances  are  either  found  in  a  state  of  very  subtle  me- 
chanical division,  or  in  that  of  a  complete  chemical  solution.     It  is  extremely  diffi- 
cult, even  by  the  most  careful  analysis,  to  ascertain  exactly  the  proportions  in  which 
they  are  combined.'!'     They  can,  therefore,  only  be  classed  in  a  manner  far  from 
being  strict.     Acids  easily  combine  with  water,  but  they  as  rapidly  incorporate  with 
any  saline,  earthy,  or  metallic  substance,  BO  that  acidulated  or  gaseous  waters  scarcely 
ever  contain  free  unmixed  acid.     The  spring  of  Latera,  32  miles  from  J  Acidulated 
Yiterbo,  and  that  of  Selvena,  46  miles  from  Sienna,  are  produced  as  ex-  |  waters' 
amples  in  which  the  free  sulphuric  acid  is  combined  with  water.  J     The  lakes  of 
Cherchiaio,  of  Castel  Nuovo,  and  Monte  Rotondo,  also  in  Italy,  present  the  free 
boracic  acid;§  but  these  are  rare  cases.     Carbonic  acid  is  met  with,  almost  free,  in 
the  spring,  called  Sawerling,  near  Carlsbad  in  Bohemia.  ||     The  waters  of  this  spring 
contain  a  quantity  of  the  acid  equal  to  their  own  volume;  those  of  Selz  or  Seltzer, 
commonly  contain  only  J;  those  of  Pyrmont  £;  and  those  of  Spa  £. 

The  acidulated  ferruginous  or  chalybeate  waters  are  the  most  com-  1  Ferruginous 
mon.     We  could  reckon  some  hundreds  in  France  and  Germany.    The  |  waters* 
acid  in  these  is  combined  with  ferruginous  ochre :  we  also  find  magnesia,  glauber 
salts,  vegetable  alkali,  and  muriate  of  soda,  so  that  an  imitation  of  them  is  very  easy. 
Bergmann  made  some  forty  years  ago  for  his  own  use,  and  that  of  his  friends.    The 
simple  chalybeate  waters,  such  as  those  at  Forges  and  Aumale,  are  still  more  com- 
mon.    Those  of  Passy  contain  vitriol  or  sulphate  of  iron,  and  become  black  with 
astringent  vegetables.     Bitter  waters  are  charged  with  sulphate  of  magnesia;  such 
are  those  of  Seidlitz  and  Epsom.     The  steppes  of  Siberia,  to  the  north-east  of  the 
Caspian  Sea,  have  a  number  of  lakes  of  this  kind.     They  almost  form  a  chain  from 
the  Kuma  and  Bas  Wolga,  reaching  beyond  the  Jenissei.U     Near  these  pools  there 
are  some  which  contain  alkali  or  carbonate  of  soda.     In  the  plains  of  Hungary  the 
same  abundance  of  bitter  waters  is  found.     Perhaps  this  is  a  property  common  to  all 
the  basins  of  the  ancient  mediterranean  seas.     Muminous  waters  are  not    Aluminous 
very  numerous ;  we  mention  only  those  of  Bath  in  England,  of  Crems     ters,8&a^y  v 
and  of  Halle  in  Germany,**  and  two  or  three  in  Russia.  The  soapy  springs  owe  their 
properties  to  a  small  proportion  of  clay,  which  often  floats  on  the  surface  like  grease. 

*  Forster,  in  Comment,  de  Reb.  in  Sclent.  Natural,  et  Medic.  Gestis,  xxiv.  224.    Comp.  ibid. 
Suppl.  Uecad,  i.  p.  453. 

f  Bergmann,  Ge'og.  Phys.  §  §  73,  74,  57.    Id.  de  Analysi  aquarum  in  Opusc.  Chimico-Pbys. 
i.  Hydrologie  de  Wallerius,  (in  Swedish;)  de  Monnet,  (in  French;)  d'Otto,  (in  German.) 

*  Vandejli,  de  Thermis  agri  Patavini.  Bergmann,  i.  346. 

§  Lavoisier,  Traite  Elementaire  de  Chimie,  i.  266.    Fourcroy,  Etemens  de  Chimie,  i.  500. 
II  Klaproth,  Mem.  de  Chimie,  i.  320.  j  Georgi,. Description  de  la  Russie,  iii.  23—26. 

**  Richter  dans  Crell,  Annal.  de  Chimie,  1788,  No.  iv.  p.  324. 
VOL.  I.— T 
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The  formation  of  the  acidulated  waters  is  one  of  those  daily  operations  of  nature, 
which  has  beon  subjected  to  tho  scrutiny  of  science.  Running  waters  find,  in  the 
bosom  of  tho  earth,  acidiferous  substances,  the  acids  of  which  either  disengage  them- 
selves by  their  affinity  to  water,  or  by  the  fermentation  which  a  stronger  acid  causes 
among  tho  weaker  acids.  This  chemical  process  is  perpetually  renewed.  Lime, 
which  contains  two-fifths  of  its  weight  of  carbonic  acid,  supplies,  in  abundance,  mi- 
neral waters  with  this  acid,  which  constitutes  their  general  basis.*  Sulphuric  acid 
is  disengaged  from  pyrites,  which  are  very  widely  distributed  over  the  earth.f  Wa- 
ters impregnated  with  this  acid,  will  dissolve  iron,  lime,  magnesia,  in  a  word,  almost 
all  substances.  Silex  itself,  which  for  a  long  time  was  considered  as  insoluble  in 
water,  is,  however,  found  dissolved,  not  only  in  the  boiling  water  in  the  neighbour- 
hood of  volcanos,  as  in  tho  springs  of  the  Geyser  and  Raikum  in  Iceland,  but  also  in 
springs  of  a  moderate  temperature,  and  even  in  common  water.  J  It  was  at  first 
imagined,  that  silex  became  soluble  only  by  its  combination  with  the  mineral  alkali, 
as  in  tho  Geyser ;  but  it  has  been  proved  that  it  is  soluble  by  itself.  Mineral  waters 
do  not  remain  in  that  stato,  in  which  a  first  chemical  operation  placed  them ;  in  their 
flowing  or  filtering,  they  sometimes  moot  with  a  salt,  and  sometimes  an  acid;  and 
these  different  substances,  by  uniting,  separating,  or  changing,  according  to  their 
affinities  with  tho  basis  of  mineral  waters,  communicate  qualities  to  them,  which 
servo  to  vary  to  infinity  their  chemical  and  medical  nature. 

poiionous  1  Wo  must  not  imagino  that  these  combinations  are  all  of  them  salu- 
waters.  |  brious.  Without  mentioning  those  sulphurous  or  carbonic  fumes  which 
arise  from  several  waters,  it  appears  very  certain  that  there  are  several  springs  im- 
pregnated with  arsenical  and  mercurial  vapours.  But  it  is  wisely  and  beneficially 
arranged,  that  it  should  be  almost  always  under  large  masses  of  rock  that  theso 
frightful  laboratories  are  buried,  in  which  nature  sustains  a  poisonous  character.  §  Ac- 
cording to  Bergmann,  arsenic  before  it  can  be  dissolved,  requires  14  or  15  times  its 
own  weight  of  hot,  and  90  times  of  cold  water, — a  circumstance  which,  joined  to  the 
rare  occurrence  of  this  destructive  mineral,  renders  arsenical  springs  extremely  un- 
common. 

Metallic  I  There  are  also  simple  metallic  waters,  that  is  to  say,  those  in  which 
water*.  |  minuto  particles  of  metal  are  suspended,  and  which,  not  being  combined 
with  tho  fluid,  are  gradually  deposited.  Besides  the  common  cementatory  waters, 
as  they  ar©  termed,  which  yield  iron  and  copper,  some  are  mentioned  which  havo 
formed  a  deposit  of  argentiferous  lead  in  a  mine  of  Konigsberg.  The  auriferous 
rivers  do  not  even  retain  the  particles  in  suspension;  they  roll  along  grains  of  gold 
detached  from  some  rock.  These  waters  are  not  mineral  in  the  proper  sense  of 
tho  word. 

salt  waters.  |  Salt  waters,  or,  to  use  tho  modern  term,  muriated  waters,  are  perhaps 
the  most  common  of  all;  but  they  rarely  exist  in  a  state  of  perfect  purity.  They  oc- 
cur in  abundance  along  the  Carpathian  and  Uralian  mountains,  and  in  general  in  the 
zono  comprised  between  the  50°  and  30°  parallels  of  northern  latitude.  More  to 
the  north  they  are  hardly  ever  found ;  farther  towards  tho  south,  crystallized  salt 
abounds  in  certain  regions,  as  in  the  great  desert  of  Africa ;  but  we  find  only  a  few 
salt  springs  there.  It  is  equally  in  the  temperate  zone  of  tho  north  that  the  salt  lakes 
are  abundant.  The  central  part  of  Asia  has  a  vast  number  of  them. 
Their  origin.  |  Whence  comes  that  saline  quality  which  generally  characterizes  stag- 
nant lakes?  Some  say  that  the  soil  in  the  neighbourhood  has  been  originally  im- 
pregnated with  salt.  This  no  doubt  is  one  way  of  removing  the  difficulty :  it  would, 
however,  be  no  easy  matter  to  point  out  the  enormous  banks  of  salt  which  this  hypo- 
thesis necessarily  requires.  Others  consider  all  these  salt  lakes  as  the  remains  of 
the  ancient  ocean,  which,  in  order  to  substantiate  our  theories  of  the  earth,  must  be 
supposed  to  have  formerly  covered  the  globe.  But  why  should  the  ocean  have  par- 
ticularly affected  these  regions?  Why  are  not  all  the  lakes  left  salt  and  brackish  from 
the  same  cause?  It  is  the  opinion  of  very  able  and  accurate  observers,  especially  ol' 

*  Bergmann,  Ge"og.  Physique,  i.  370.  f  Klaproth,  M£m.  de  Chimic,  i.  316. 

*  Bergmann,  Dissertation  sur  la  Source  d'Upsula.  Klaproth,  Mem.  de  Chimie,  i.  340,  aqq.  119, 
§  Varenius,  Geographic  Generate,  ch.  17.  prop.  12. 
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Halley,*  that  all  the  lakes  which  receive  a  great  quantity  of  fresh  water,  and  which 
are  in  a  state  of  stagnation,  must  have  a  brackish  or  salt  taste,  from  the  corruption 
of  their  waters,  and  from  the  decomposition  of  animal  and  vegetable  substances  which 
the  rivers  carry  thither.  There  ia  only  one  objection  to  which  this  opinion  is  liable. 
We  may  ask,  why  do  not  the  saltness,  and  especially  the  bitterness  of  these  lakes 
progressively  augment?  But  is  it  not  possible  in  some  measure  to  unite  these  three 
opinions?  We  will  grant  that  the  ancient  sea  did  cover  those  countries  $  and  we  will 
suppose  it  to  have  disappeared  from  the  influence  of  absorption  or  evaporation,  and 
not  in  consequence  of  any  efflux  either  sudden  slow.  We  shall  then  say,  that  cer- 
tain soils  being  more  compact,  more  glutinous,  more  cold ;  in  a  word,  soils  consti- 
tuted in  a  particular  manner,  would  be  able  to  retain  in  greater  quantity,  the  saline 
particles  of  the  ancient  sea,  which  were  already  crystallized ;  finally,  the  decompo- 
sition of  fresh  waters,  and  of  animal  or  vegetable  substances,  so  far  as  it  goes,  ought 
to  produce  salt.  With  respect  to  the  question,  why  the  saltness  does  not  increase, 
it  would  be  wiser  perhaps  to  acknowledge,  that  the  causes  of  this  circumstance  are 
not  known. 

The  heat  which  sulphureous  waters,  or  those  charged  with  hydrogen  1  Warmgulphu. 
sulphurated  gas  generally  experience,  has  been  explained  in  different  |  *e°us  waters, 
ways.  Common  opinion  attributes  this  phenomenon  to  the  decomposition  and  com- 
bustion of  the  pyrites  over  which  the  waters  pass  ;  but  it  may  be  just  as  possible, 
that  beds  of  burning  coal  may  act  an  important  part  here.|  Whatever  the  cause  may 
be,  hot  springs  are  certainly  one  of  the  most  curious  phenomena  in  physicial  geo- 
graphy: their  heat  rises  sometimes  to  an  astonishing  degree.  The  spring  of  Krab- 
land,  in  Iceland,  mounts  even  to  103  degrees  of  the  centigrade  thermometer  of 
Celsius. 

The  most  magnificent  of  these  springs  is  the  great  Geyser  in  Iceland,  which  rises 
up  in  the  form  of  a  pyramid  of  water  and  foam,  more  than  100  feet  high;  and  the 
Strok)  in  the  vicinity  of  the  Geyser,  that  spouts  up  like  a  stream  of  water  from  a 
pump,  to  a  still  greater  height.  J  This  polar  island  beholds  rivulets  of  hot  water 
laving  its  shores,  which  are  girdled  with  floating  ice. 

There  ore  some  waters  which  are  capable  of  taking  fire  without  being  I  JJ^JJ  "Jjjj 
hot.  Sometimes  they  contain  inflammable  or  hydrogen  gas,  disengaged  |  He. m 
from  mines  of  iron,  zinc,  and  tin,  dissolved  by  the  sulphuric  and  muriatic  acids. 
Such  are  the  fountains  of  Porretta-Nuova,  Barigazo,  and  others ;  such  is  the  rivulet 
near  Bergcrac,  which  can  be  set  on  fire  by  lighted  straw.§  Sometimes  these  waters 
are  mixed  with  pitch,  or  bitumen,  especially  with  naptha  and  rock  oil,  which  in  gene- 
ral float  on  the  surface,  and  burn  in  the  bosom  of  water;  this  is  seen  at  Bakou,  and 
in  several  places  in  Persia.  The  burning  lake  of  Iceland  appears  to  belong  to  the 
first  class,  and  it  is  not  improbable  that  it  may  have  sometimes  taken  fire  of  itself. 
Persons  deserving  of  credit  assert,  that  they  have  seen  the  ignis  fatuus  fluttering  on 
the  surface  of  the  lake  Wetter  in  Sweden. 

Incrusting  waters  ought  to  be  carefully  distinguished  from  those  pos-  I  Petrifying 
scssed  of  a  petrifying  property.     These  last,  charged  with  siliceous  par-  [  ™*en. 
tides'  extremely  minute,  penetrate  the  pores  of  wood  and  other  substances,  and  sub- 
stitute for  the  elements  of  these  bodies,  other  crystallized  elements  arranged  in  the 
same  manner.     This  property  shows  itself  stonger  than  any  where  else  in  Lough 
Neagh  in  Ireland,  and  in  some  few  springs  ;||    but  most  waters  possess  it  in  a  cer- 
tain degree.     The  Danube  and  the  Pregel  petrify,  in  the  course  of  some  ages,  the 
stakes  which  are  planted  in  them. 

Incrusting  waters  act  in  a  more  evident  manner,  by  depositing  like  a 
crust  the  earthy  particles  with  which  they  are  loaded.  The  spring  of 
Guancavelica,  which  by  depositing  calcareous  sediments,  furnishes  the  rough  stones 
of  which  the  neighbouring  towns  are  built ;  the  beautiful  alabaster  formed  by  the 
baths  of  St.  Philippe  in  Tuscany,  and  by  a  hot  spring  near  Tours ;  the  deposits, 

*  Philosophical  Transactions.  f  Klaproth,  Mem.  de  Chimie,  i.  313. 

*  See  afterwards  the  Description  of  Iceland. 

§  Mcmoires  de  I1  Academic  des  Sciences  de  Paris,  1699,  p.  26. 
8  Bruckmann,  Magasin  de  Hambourg,  156,  iv.  503,  etc. 
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known  under  the  name  of  sugar-plums  of  Tivoli;  the  magnificent  basin  which  the 
springs  of  Carlsbad  have  constructed  for  tnemselves ;  and  many  more  examples  might 
be  referred  to,  but  it  would  be  unnecessary  and  superfluous  to  illustrate  so  simple  a 
fact.  Let  us  rather  observe,  that  this  quality  of  incrustation,  belonging  more  par- 
ticularly to  hot  springs,  is  likewise  found  in  several  that  are  cold. 

The  ordinary  deposits  consist  of  calcareous  tufa  or  sand-stone.  The  Geyser  de- 
posits a  siliceous  tufa.  These  observations  may  suffice  for  the  theory  of  the  soft 
mineral  waters  collected  upon  the  surface  of  the  solid  earth.  A  more  extensive 
scene  now  invites  us,  the  immensity  of  the  ocean. 


BOOK  XIV. 

Continuation  of  UK  Theory  of  Geography.     Of  the  Sea,  and  Sea-Water.     Of  Tides 

and  Currents. 


General  THE  sea  is  one  of  the  most  important  subjects  of  physical  geography, 

views.  I  »pne  ocearij  by  its  exhalations,  which  refresh  and  moisten  the  air,  sup- 

ports vegetable  life,  and  furnishes  the  necessary  supply  to  those  valuable  canals  of 
running  water,  which  though  constantly  flowing,  never  become  empty.  Without  the 
kindly  influence  of  these  vapours,  which  every  moment  escape  from  the  surface  of 
the  sea,  all  the  earth  would  languish  like  a  desert;  the  drying  up  of  the  ocean,  whe- 
ther slow  or  rapid,  would  probably  be  sufficient  to  reduce  all  organized  nature  to  a 
state  of  annihilation.  That  vast  mass  of  water  is  equally  useful  for  absorbing  and 
decomposing  a  great  quantity  of  noxious  gas,  and  animal  and  vegetable  remains. 
The  ocean  too,  by  affording  increased  facilities  to  commerce,  secures  the  advantages 
of  neighbourhood  to  nations  which  so  many  lofty  mountains  and  so  many  rapid  rivers 
seemed  to  have  separated  for  ever  from  each  other. 

We  have  treated  of  the  varied  appearances  of  coasts  which  form  the  common 
boundaries  of  sea  and  land.  As  to  the  bottom  of  the  basin  of  the  sea,  it  seems  to 
have  inequalities  similar  to  those  which  the  surface  of  continents  exhibits ;  if  it  wore 
Bottom  of  tte  I  dried  up,  it  would  present  mountains,  valleys,  and  plains.  It  is,  more- 
«ea.  I  over,  inhabited  almost  throughout  its  whole  extent,  by  an  immense  quan- 

tity of  testaceous  animals,  or  covered  with  sand  and  gravel.  It  was  thus  that  Donati 
found  the  bottom  of  the  Adriatic  sea;  the  bed  of  testaceous  animals  there,  according 
to  him,  is  several  hundred  feet  in  thickness.*  The  celebrated  diver  Pescecola,.  whom 
the  Emperor  Frederic  II.  employed  to  descend  into  the  strait  of  Messina,  saw  there 
with  horror,  enormous  polypi  attached  to  the  rocks,  the  arms  of  which,  being  several 
yards  long,  were  more  than  sufficient  to  strangle  a  man.f  In  a  great  many  places, 
the  madrepores  form  a  kind  of  petrified  forest,  fixed  at  the  bottom  of  the  sea,  and 
frequently  too,  this  bottom  plainly  presents  different  layers  of  rocks  and  earth.  The 
granite  rises  up  in  sharp  pointed  masses. 

Near  Marseilles,  marble  is  dug  up  from  a  submarine  quarry.  There  are  also  bitu- 
minous springs,  and  even  springs  of  fresh  water,  that  spout  up  from  the  depths  of 
the  ocean ;  and  in  the  gulf  of  Spezia,  a  great  spout  or  fountain  of  fresh  water  is  seen 
to  rise  like  a  liquid  hill.  J  Similar  springs  furnish  the  inhabitants  of  the  town  of  Ara- 
dus  with  then*  ordinary  beverage.  § 

On  the  southern  coast  of  Cuba,  to  the  south-west  of  the  port  of  Batabano,  in 
the  Bay  of  Xagua,  at  two  or  three  miles  from  the  land,  springs  of  fresh  water  gush 
up  with  such  force  in  the  midst  of  the  salt,  that  small  boats  cannot  approach  them 

*  Donati,  Storia  Naturale  Marina  del  Adriatico.     Marsigli,  Histoire  Physique  de  le  Mer. 

f  Kircher,  Mundus  Subterraneous,  1.  ii.  c.  15. 

t  Spallanzani,  Journal  de  Physique,  July,  1786 

§  Strabo,  Gcog.  1.  xvi.  p.  753.  edit,  Casant.  2°-    (Jomp,  Pliny,  Hist,  Nat.  v.  31.  ii.  103 
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with  safety;  the  deeper  you  draw  the  water  the  fresher  you  find  it.*  It  has  been 
observed,  that  in  the  neighbourhood  of  steep  coasts,  the  bottom  of  the  sea  also  sinks 
down  suddenly  to  a  considerable  depth,  whilst  near  a  low  coast,  and  one  of  gentle 
declivity,  it  is  only  gradually  that  the  sea  deepens,  f 

There  are  some  places  in  the  sea  where  no  bottom  has  yet  been  found.  I  Depth  of  the 
But  we  must  not  conclude  that  the  sea  is  really  bottomless ;  an  idea,  |  sea' 
which,  if  not  absurd,  is  at  least  by  no  means  conformable  to  the  analogies  of  natural 
science.  The  mountains  of  continents  seem  to  correspond  with  what  are  called  the 
abysses  of  the  sea;  but  now,  the  highest  mountains  do  not  rise  to  20,000  feet.  It  is 
true,  that  they  have  been  wasted  down  and  lessened  by  the  action  of  the  elements; 
it  may,  therefore,  be  reasonably  concluded,  that  the  sea  is  not  beyond  30,000  feet  in 
depth;  but  it  is  impossible  to  find  the  bottom  even  at  one-third  of  this  depth  with 
our  little  instruments.  The  greatest  depth  that  has  been  tried  to  be  measured,  is  that 
found  in  the  northern  ocean  by  Lord  Mulgrave ;  he  heaved  a  very  heavy  sounding 
lead,  and  gave  out  along  with  it  cable  rope  to  the  length  of  4,680  feet,  without  find- 
ing the  bottom. 

The  level  of  the  sea  is,  generally  speaking,  the  same  every  where.  |  Level  of  seas. 
This  arises  from  the  equal  pressure  in  every  direction  which  the  particles  of  a  fluid 
exercise  upon  each  other.  The  ocean  considered  as  a  whole,  has  then  a  spherical, 
or  rather  a  spheroidical  surface,  which  may  be  considered  as  the  true  surface  of  our 
planet.  The  only  exception  to  this  position,  may  perhaps  be  found  in  gulfs  and  in- 
land seas,  which  have  only  a  slight  communication  with  the  ocean.  In  these  parts 
of  the  sea,  the  level  of  the  water  may  sometimes  be  a  little  more  elevated  than  in 
the  ocean.  It  is  alleged  that  the  Dutch  found  the  level  of  the  gulf  of  the  Zuyder- 
zeo  considerably  higher  than  the  North  Sea.J  It  appears  more  probable,  .that  the 
Arabian  Gulf  is  more  elevated  than  the  Mediterranean,  and  that  in  general,  small 
portions  of  the  sea  open  only  to  the  east,  have  a  higher  level  on  account  of  the  accumu- 
lation of  the  waters  driven  into  these  gulfs,  as  into  an  alley,  without  an  outlet,  by 
the  general  movement  of  the  sea  from  east  to  west,  a  movement  of  which  we  sl^all 
hereafter  speak.  There  are  also  mediterranean  seas  where  the  level  of  the  waters 
change  with  the  seasons.  The  Baltic  and  Black  Sea  swell  in  the  spring  from  the 
abundance  of  waters  which  the  rivers  bring  along  with  them.  These  two  interior 
seas  approach  more  nearly  the  nature  of  lakes,  which  have  generally  a  higher  level 
than  the  ocean. 

Sea  water  contains,  beside  pure  water,  several  extraneous  substances,  in  propor- 
tions which  vary  in  different  places. 

Muriatic,  or  marine  acid,  vitriolic,  or  sulphuric  acid,  fixed  mineral  I  chemical  na- 
alkali,  magnesian,  and  sulphated  lime,  form  in  general  the  component  |  |£rrfot'8eawa- 
parts.  By  boiling  or  by  evaporation  in  the  air,  common  salt  is  obtained,  (muriate  of 
soda,)  which  is  preferred  for  salting  meat,  to  the  salt  of  springs.  The  saltness  and 
bitterness  of  sea  water,  renders  it  disagreeable  to  the  taste,  and  unfit  for  the  use  of 
man. 

The  saltness  of  the  sea  seems  in  general  to  be  less  towards  the  poles,  I  saitnessoftbe 
than  under  the  equator.  There  are,  however,  exceptions  in  certain  coun-  |  Da- 
iries, and  generally  in  all  gulfs  which  .receive  a  great  many  rivers.     The  following 
observations  upon  this  subject  are  from  Bergmann.§ 

Near  Iceland,  the  sea  contains  of  salt,     -         -         -         -  T'¥  to  Jy  of  its  weight. 

Near  the  coasts  of  Norway,  North  Sea,  ||          -  i«  •••    7 •"••• 

In  the  Kattegat,  near  Warberg,1T •••  T\F 

In  the  Baltic  Sea,          -  ••••&• .'..'.'.'.'.*.' 

*  Humboldt,  Tableaux  de  la  Nature,  i.  235. 

f  Dampier,  Voyage  round  the  world,  ii.  119.  Pontoppidan,  Natural  History  of  Norway,  i. 
109,  (in  Danish.) 

*  Varenius,  General  Geography,  p.  101,  edit,  of  Newton. 

§  Physical  G6og.  i.  431..   Comp.  Ingenhousz,  Experiments  upon  Vegetables,  p.  284. 

i  Hierne,  Tentam.  Chcm.  ii.  178. 

1  Swedenbourg,  Misccl.  Observat.  103. 
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Ill  the  gulf  of  Bothnia,  -  ^  ...  ^  Of  its  weight. 

j  Near  Northumberland,    -  -  —  ...  ^  .................. 

In  the  North  Sea,     !  Near  the  Thames,  .        -  -  —  ...  ^  .................. 

I  Upon  the  Coast  of  Holland,  -         -  —  ...  ^  .................. 

In  the  Irish  Sea,  near  Cumberland,  -  —  ...  £,  .................. 

In  the  English  Channel,          -  -  —  •••  TS  .................. 

i    *i     A+I       „  Q          (  Coasts  of  France,         -  -         -  —  ...  *V  ............ 

In  the  Atlantic-Soil,     {  Coasts  of  Spain>  '        .  .  _...?  ..............  ' 


In  the  Mediterranean,        «?  °n%,     ,'  M  .:  ~  "•    ?  ............ 

7  (  5  miles  to  the  north  of  Malta,      -     —  ...  jfr  .................. 

Sea  water  is  in  several  places  less  salt  at  the  surface  than  at  the  bottom.  In  the 
straits  of  Constantinople,  the  proportion  is  as  72  to  62.  In  the  Mediterranean,  as 
32  to  29.  It  has  been  found,  says  Bergmann,  that  in  the  (Eresund,  the  water  taken 
at  the  surface,  and  from  the  depth  of  5  to  20  fathoms,  was  in  proportion  to  melted 
snow  water,  as  10,047,  10,060,  and  10,089  to  10,000.  Water  ought  to  be  denser 
and  heavier  at  a  certain  depth,  and  from  the  result  of  experiments,  in  which  a  pres- 
sure has  been  applied  to  it,  equal  to  what  it  sustains  1,800  fathoms  from  the  surface, 
it  has  been  computed  that  at  that  depth  it  should  be  compressed  T^^  by  its  own 
weight.  Sea  .,ater,  by  acquiring  additional  saltness  seems,  at  a  certain  depth,  to 
lose  its  bitterness  ;  so,  at  least,  it  appears  from  the  observations  of  Sparrmann,  who 
took  up  a  bottle  of  sea  water  from  the  depth  of  60  fathoms,  and  found  that  it  had 
the  taste  of  fresh  water,  in  which  common  salt  had  been  dissolved.  According  to 
chemical  analysis,  it  had  very  little  magnesia.* 

variations^  I  Sea  water  experiences  great  changes  from  the  agitation  of  the  waves, 
sea  water?8  °  |  from  the  variations  of  seasons,  and  from  the  action  of  the  currents. 
Near  Walloe,  in  Norway,  where  there  is  a  salt-pit,  it  has  been  remarked,  that  the 
sea  water  taken  at  the  surface  contains  fa  of  its  weight  of  salt  at  the  moment  the 
ice  is  detached,  which  extends  30  feet  down  ;  whilst  the  salt  in  every  other  season 
is  in  the  proportion  only  of  y^.  Upon  the  coasts  of  Cumberland,  in  England,  a 
still  stronger  evaporation  is  experienced,  as  there  is  generally  7V  of  salt  in  the  sea 
water,  which  is  sometimes  reduced  by  excessive  rains  to  -yV  Upon  the  coast  of 
Malabar,  the  sea  water  sometimes  becomes  drinkable.  |  In  the  Sound,  the  waters 
change  their  weight  and  saltness  with  the  winds  and  currents  :  when  they  come  from 
the  east,  the  water  weighs  only  T^Vff?  m°re  tnan  melted  snow  ;  on  the  contrary, 
when  they  come  from  the  west,  it  weighs  r£!£^.  It  is  supposed  that  in  Iceland  the 
sea  is  more  salt  during  the  flow  than  the  ebb  of  the  tide,  whilst  in  the  Gulf  of  Both- 
nia, it  is  quite  the  contrary  ;  for  the  inhabitants  know  by  the  progressive  increase 
of  the  saltness  during  the  ebb,  the  moment  when  the  flow  approaches.  In  this  gulf, 
the  saltness  of  the  sea  is  in  general  greater  towards  the  winter,  and  less  towards  the 
summer  solstice,  which  unquestionably  arises  not  only  from  the  flowing  of  the  rivers, 
but  also  from  the  melting  of  the  ice.  J 

origin  of  the  I  It  is  easier  to  perceive  the  great  advantages  resulting  from  the  salt- 
\raSr?8  °  a  1  ness  of  sea  water,  than  to  discover  its  origin.  Without  this  saltness, 
and  without  the  agitation  in  which  they  are  continually  kept,  the  waters  of  the  sea 
would  become  tainted,  and  would  be  infinitely  less  adapted  for  the  motion  of  vessels, 
and  probably  it  is  to  this  that  the  inhabitants  of  the  ocean  owe  their  existence.  But 
whence  comes  this  saltness  ?  Is  it  from  i)eds  of  salt  lying  at  the  bottom  of  the  sea  ? 
These  beds  themselves  appear  rather  to  consist  of  deposits  which  the  sea  has  formed 
by  precipitation.  Does  the  saltness  originate  from  the  corruption  of  river  water?  It 
seems,  in  fact,  that  the  fresh  water  which  is  discharged  into  close  and  stagnant  lakes 
becomes  corrupted,  decomposed,  and  forms  deposits  of  salt.  Now  the  ocean  may 
be  considered  as  a  great  lake,  the  common  reservoir  of  all  terrestrial  waters.  But 
in  this  case,  it  is  said,  that  the  saltness  should  increase  from  day  to  day.  Halley, 

*  Bergmann,  dans  la  Magasin  dc  Physique  de  Gotlia,  ii.  cah,  i.  p.  99»—  101.    (2d  ed  German.) 
f  Duhamel,  Philoa.  Burg,  cite  par  Bergmann,  i.  434. 
i  Palmatruck,  Offtcier  Suedois,  cit£  par  Bergmann,  1.  c. 
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wlio  broached  this  opinion,*  wishes  that  experiments  were  made  which,  in  future 
ages,  might  conduce  to  throw  light  on  the  subject.  Several  modern  philosophers 
consider  the  sea  as  the  residuum  of  a  primitive  fluid,  which  must  have  held  in  solu- 
tion all  the  substances  of  which  the  globe  is  composed  ;  that  these  sea  waters  having 
deposited  all  the  earthy  principles,  both  acid  and  metallic,  with  which  they  were 
impregnated,  there  remains  in  their  residuum,  (which  is  the  present  sea,)  some  of 
these  elementary  principles  too  intimately  combined  with  water  to  escape  from  it ; 
and  with  respect  to  the  bitterness  of  sea  waters,  as  it  diminishes  in  proportion  to  the 
depth,  it  can  arise  solely  from  the  great  quantity  of  decomposed  and  putrifying 
animals  and  vegetable  substances  which  float  in  the  ocean,  and  which  the  running 
waters  never  cease  to  bring  into  it. 

Various  methods  have  been  employed  to  render  sea  water  drinkable. 
The  only  one  which  has  succeeded  is  distillation  $  but  it  requires  too 
much  care,  and  too  much  fuel  to  be  made  use  of  frequently,  or  on  a  large  scale. 
Even  distillation  does  not  divest  sea  water  of  all  its  bitterness,  when  it  contains  sal 
ammoniac.     Thus  mariners,  though  sailing  in  the  midst  of  water,  often  see  them- 
selves exposed  to  all  the  horrors  of  dying  of  thirst  when  their  stock  of  fresh  water 
has  been  exhausted.     But  should  they  be  fortunate  enough  to  fall  in  with  floating  or 
fixed  ice,  pieces  of  it,  when  melted,  afford  them  water  which  is  fresh,  although  a  little 
insipid.")* 

The  colour  of  the  sea  varies  very  much  in  appearance,  but  it  is  gene-  I  colour  of  sea 
rally  of  a  deep  bluish  green,  which  becomes  clearer  towards  the  coasts,  j  water- 
This  apparent  colour  of  the  sea  seems  to  arise  entirely  from  the  same  causes  which 
impart  a  blue  shade  to  distant  mountains,  and  which  give  the  atmosphere  its  azure 
hue.  The  rays  of  blue  light,  being  the  most  refrangible,  pass  in  the  greatest  quan- 
tity through  the  aquatic  fluid,  which,  from  its  density  and  depth,  makes  them  undergo 
a  strong  refraction. 

The  other  shades  in  the  colour  of  sea  waters,  depend  on  causes  which  are  local, 
and  sometimes  illusory.  It  is  said  that  the  Mediterranean  Sea,  in  its  upper  part,  has 
sometimes  a  purple  tint.  In  the  gulf  of  Guinea,  the  sea  is  white,  and  around  the 
Maldive  Islands  black.  The  Vermeille,  or  Vermillion  sea,  near  California,  has 
received  its  name  from  the  red  colour  which  it  often  assumes.  The  same  phenome- 
non was  observed  at  the  mouth  of  the  river  Plata,  by  Magellan,  and  also  in  other 
places. 

It  is  not  impossible  that  a  great  number  of  certain  insects  may,  for  some  time, 
give  a  reddish  or  whitish  tint  to  an  expanse  of  sea.  The  infusion  of  certain  earthy 
or  mineral  substances,  the  nature  of  the  soil,  and  other  causes,  may  produce  these 
appearances. 

The  green  and  yellow  shades  of  the  sea  arise  from  marine  vegetables.     In  some 
places,  these  vegetables  have  been  observed  to  rise  to  the  surface  of  the  water,  and 
cover  it  entirely,  as  between  the  Canary  and  Cape  De  Verd  Islands,  in  the  road  or 
rade  which  the  Dutch  call  Kroos-see,  and  the  Portuguese  Mare  di  Sargasso.     This 
marine  vegetation  presents,  upon  a  large  scale,  phenomena  similar  to     Marine  vege- 
the  efflorescence  upon  lakes.     In  the  lakes,  there  are  very  thin  masses     tation. 
covered  with  hair,  which  rise  during  the  day  to  the  surface  of  the  water,  and  sink 
beneath  it  during  the  night. 

The  light,  or  sparkling  of  the  sea,  is  a  magnificent  and  imposing 
spectacle.     Sometimes  the  vessel,  while  ploughing  her  way  through  the 
billows,  appears  to  mark  out  a  furrow  of  fire ;  each  stroke  of  the  oar  emits  a  light 
sometimes  brilliant  and  dazzling,  at  other  times  tranquil  and  pearly.     These  move- 
able  lights  are  grouped  in  endless  varieties.     Here  thousands  of  luminous  points, 
like  little  stars,  appear  floating  on  the  surface  ;  and  then,  multiplying  together,  form 
one  vast  sheet  of  light.     There  the  scene  becomes  more  tumultuous,  the  refulgent 
waves  heave  up,  roll,  and  break  in  shining  foam.     At  other  times,  we  see  large 

*  Philosophical  Transactions,  No.  334. 

f  See,  amongst  others,  Popster's  Observations  made  during  his  Voyages,  p.  50—52,  (in 
German.)  Brehmar,  Nouvelle  Mlthode  de  Distiller  de  1'JBau  de  mer,  dans  Yoigt,  Magasin 
des  Sciences  Naturellcs,  vii.  417,  sqq. 
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sparkling  bodies  resembling  the  forms  of  fishes,  pursuing  each  other,  disappearing, 
and  bursting  forth  anew. 

The  explanation  of  this  phenomenon  has  very  much  occupied  the 
attention  of  philosophers.  Valisneri,  Rigaud,  Dicquemare,*  have  shown, 
that,  on  a  number  of  occasions,  this  light  was  produced  by  a  little  animal  called  the 
glow  worm  of  the  sea.  This  animal  has  a  body  extremely  thin  and  transparent,  is 
possessed  of  astonishing  activity,  and  emits  a  dazzling  and  vivid  light.  The  ob- 
servations of  Griselini,  of  Godeheu,  of  Dagelet,  and  of  Adanson,^  have  proved  that 
the  sea  contains  other  luminous  animals,  particularly  scolopendrae,  and  polypi. 

The  medusas  dart  from  their  antennae,  or  horns,  a  very  strong  light,  similar  to  that 
of  a  candle,  whilst  their  body  remains  in  obscurity.  J  The  pennatula  marina  throws 
out  so  much  light,  that  it  makes  all  the  other  fish  caught  in  the  same  net  quite  dis- 
cernible at  night.  § 

All  the  Zoophytes  and  the  Mollusca  seem  to  be  phosphorescent  in  a  greater  or 
less  degree.  The  observations  of  M.  Peron,||  and  Langsdorff,1T  confirm  this  expla- 
nation of  luminous  phenomena  in  the  sea,  and  it  is  the  only  one  that  can  be  admitted 
as  general.  It  appears  that  this  emission  of  phosphorus  arises  from  the  excited 
state  of  the  vital  spirits  in  these  different  animals,  and  that  it  is  chiefly  at  the  mo- 
ment of  amorous  enjoyment  that  they  cast  forth  so  brilliant  a  light. 

Fougeroux,  Canton,  Forster,  and  other  accurate  observers,  while  they 
agree  with  respect  to  the  existence  of  glow  worms,  think  that  the  light 
of  the  sea,  when  it  is  tranquil,  and  as  it  were  united  with  the  water,  originates  from 
the  decomposition  of  vegetable  and  animal  substances,  collected  together  in  it,  and 
which,  in  putrifying,  emit  their  phosphorus.  Light  of  this  description  is  chiefly  ob- 
served in  long  calms,  and  after  great  heat.**  The  spawn  of  fish  also  possesses  the 
power  of  emitting  a  certain  light — it  is  perhaps  to  this  cause  that  we  owe  those  lumi- 
nous appearances  in  the  Northern  seas,  which  are  called  by  the  fishermen  herring 
lights.  This  marine  phosphoric  light  has  been  noticed  to  he  strongest  during  a 
storm,  which  has  given  rise  to  the  belief  that  the  phenomena  was  produced  by  the 
friction  of  the  marine  currents.  Upon  this  subject,  we  shall  quoteff  a  reflection  of 
Newton's:  "  Do  not  all  solids,"  says  this  great  philosopher,  "  when  they  are  heated 
beyond  a  certain  degree,  emit  a  portion  of  light — and  is  not  this  emission  produced 
by  the  vibratory  motion  of  their  particles?  And  do  not  all  the  bodies  which  abound 
in  earthy,  and  particularly  sulphureous  particles,  throw  forth  light  as  often  as  these 
particles  are  sufficiently  agitated?  may  not  this  agitation  proceed  from  heat,  friction, 
putrefaction,  from  vital  motion,  or  from  some  other  cause?  It  is  thus  that  sea  water 
in  a  strong  tempest  becomes  luminous." JJ 

The  light  which  arises  from  living  animalcules  generally  precedes  storms,  the  ap- 
proach of  \vhich  they  thus  in  some  degree  appear  to  foretdl. 

Temperature  I  The  temperature  of  the  sea  changes  less  suddenly  and  less  easily 
of  the  sea.  |  tjian  ^^  of  ^jie  atmosphere.  Sea  water  is  a  bad  conductor  of  heat. 
Besides,  the  visible  solar  rays  cannot  heat  the  bottom  of  the  sea,  as  they  only  pene- 
trate to  270,  or,  according  to  Bouguer,  678  (French)  feet.  Beyond  that  limit  the 
sea  receives  no  more  light — but  the  heat  perhaps  penetrates  a  little  farther.  The 
temperature  of  the  depth  of  the  sea  would  appear  then  to  follow  that  of  the  interior 
of  the  globe  in  different  latitudes.  But  the  experiments  of  M.  Peron  have  proved, 
that  the  temperature  of  the  sea  at  great  depths  diminishes  in  a  constant  progression, 

*  Rigaud,  Journal  des  Savans,  1770,  Cahier,  de  Mai,  Dicquemare,  Journal  de  Physique,  Oc- 
tobre,  1775.    Vianelli,  Nuove  Scoperti  alle  Luce  Nocturne.    Venise,  1746. 

f  Lalande,  Letter,  &c.  dans  le  Journal  des  Savans,  1777.  Griselini,  Observations  sur  la 
Scolopendre  Marine,  &c.  Journal  de  Physiques,  1784,  Janvier,  &c. 

*  Forskal,  dans  Niebuhr,  Voyage  en  Arabic,  i.  p.  7,  (in  German.) 

§  Philosophical  Transactions,  vol.  liii.  plate  19,  fig.  1—4.     Shaw,  Spallanzani,  &c. 

B  Pe"ron,  Voyages  aux  Terres  Australes,  i.  41.    Comp.  Annales  du  Museum,  ii.  cahier  2. 

1  Langsdorff,  dans  Voigt,  Magasin  de  Physique  et  d'Histoire  Naturelle,  x.  202. 

-•*  Forster,  Observations,  etc.  p.  57-58.  Id.  dans  Sparmann,  Voyage  ail  Cap,  p.  5.  Canton. 
Phflosoph.  Transact,  vol.  lix.  p.  446.  Fougeroux,  sur  la  lumiere  que  donne  1'eau,  etc.  M£« 
moires  de  1'Acad.  de  Paris,  1767.  |f  Bajon,  Histoire  Naturelle  de  Cayenne,  vol.  i. 

**  Newton's  Optics,  p.  114. 
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from  which  fact,  however,  we  must  not  conclude  that  the  bottom  of  the  sea  is  actu- 
ally congealed.* 

Marine  ice  appears  to  be  produced  towards  the  poles,  according  as  j  Marine  ice. 
the  saltness  of  the  sea  diminishes,  and  the  rotatory  motion  of  each  point  of  the 
globe  becomes  less  rapid.  As  low  as  the  40th  degree  of  latitude,  large  pieces  of  ice 
are  seen  floating  upon  the  sea,  having  been  detached  from  some  more  northern  place, 
and  carried  along  by  the  currents  which  flow  from  the  pole  to  the  equator.  At  50 
degrees,  it  is  common  to  see  the  rivers,  the  lakes,  and  even  the  edges  of  the  sea 
covered  over  with  ice.  At  60  degrees  of  northern  latitude,  the  gulfs  and  the  inte- 
rior seas  are  often  frozen  over  their  whole  surface ;  at  70  degrees,  the  floating  fields 
of  ice  become  more  frequent  and  more  enormous;  and.  towards  the  80  degree,  we 
find  the  ice  more  frequently  stationary  ^  not  because  the  sea  is  frozen  down  to  its 
bottom,  but  because  the  ice  then  sticks  together,  and  becomes  immoveable  from  the 
vastness  of  the  masses  in  which  it  is  accumulated.  All  these  phenomena  are  met 
with  in  the  southern  hemisphere,  but  in  a  more  rapid  progression,  so  that  fields  of 
ice  occur  at  70  degrees,  and  extensive  floating  islands  of  ice  appear  in  great  num- 
bers, and  are  sometimes  even  stationary  in  this  side  of  the  60th  degree  of  latitude. 

The  islands  of  ice  are  often  half  a  league  long,  and  rise  160  feet  above  the  water. 
These  enormous  masses,  so  dangerous  to  ships,  are  formed,  it  is  said,  by  the  accu- 
mulation of  sheets  of  ice  which  glide  the  one  over  the  other;  but  we  should  be  in- 
clined to  believe,  that  in  several  cases  the  masses  of  ice  are  like  crystals  formed 
simultaneously,  and  as  it  were  at  one  cast.  Congelation  is  in  truth  nothing  but  crys- 
tallization, and  the  principle  which  determines  it  may,  towards  the  poles,  be  exerted 
with  a  force  beyond  our  conceptions. 


Appearance  of 
that  ice. 


Dangers  of  the 
navigator  in 
the  frozen 
seas. 


The  fields  of  ice  are  frequently  of  immense  extent.  Cook  found  a 
chain  of  them  which  joined  Eastern  Asia  to  North  America.  The  ap- 
pearance of  these  continents  and  islands  of  ice  surpass  all  that  the  imagination  can 
conceive.  Here,  we  fancy  that  we  behold  mountains  of  pure  crystal  and  valleys 
sown  with  diamonds.  There,  greyish  towers  with  their  resplendent  points  seem  to 
rise  above  a  rampart  crowned, with  ice.  The  magnifying  medium  of  a  hazy  atmo- 
sphere, renders  this  spectacle  still  more  gigantic.  He  must  have  a  heart  of  iron  who 
dare  penetrate  into  these  inhospitable  seas ;  for,  if  the  navigator  has  not  to  fear  tem- 
pests, which  are  extremely  rare  in  these  latitudes,  nor  water  spouts  and  hurricanes, 
which  are  there  unknown,  he  will  be  assailed  with  other  dangers  much  more  capable 
of  appalling  the  most  intrepid  minds.  Sometimes  huge  bodies  of  ice, 
impelled  along  by  the  winds  and  the  currents  of  the  sea,  dash  against  his 
frail  vessel;  and  there  is  no  rockvso  dangerous,  nor  so  difficult  to  avoid. 
Sometimes  these  floating  mountains  treacherously  surround  the  navigator,  and  block 
up  every  outlet;  his  ship  is  arrested  in  her  course,  and  becomes  immoveable.  In 
vain  does  the  feeble  axe  endeavour  to  break  these  enormous  masses,  in  vain  do  the 
sails  invite  the  winds ;  the  ship  is  as  it  were  soldered  into  the  ice,  and  the  mariner, 
cut  off  from  the  world  of  living  beings,  remains  fixed  in  a  solitude  of  death.  How 
frightful  is  the  situation  of  those  who,  thus  hemmed  in  by  the  ice,  have  no  other  re- 
source left  than  to  quit  their  vessel  and  walk  over  that  consolidated  crust  of  sea, 
which  is  every  moment  cracking  and  ready  to  sink  under  their  feet!  When  almost 
dead  with  cold  and  hunger,  they  consider  themselves  fortunate  should  the  floating 
piece  of  ice  on  which  they  sail  cast  them  upon  the  shore  of  Siberia,  or  Nova  Zem- 
bla.  But  there  is  generally  very  little  hope  of  life  for  the  wretched  beings  who  suffer 
shipwreck  in  these  dreadful  regions.  Either  the  icy  waves  engulph  them,  or  they 
are  devoured  by  the  tyrant  of  this  dreadful  empire,  the  white  bear;  or,  lastly,  the  in- 
tensity of  the  cold  extinguishes  the  vital  heat,  their  feet  adhere  to  the  ice,  their  blood 
no  longer  circulates  in  their  veins,  and  the  polar  night  becomes  to  them  a  night  which 
is  eternal. 

An  ingenious  writer  j  has  imagined,  that  the  poles  were  each  of  them  surrounded 
by  a  vast  cupola  of  ice,  so  extensive  as  to  produce,  by  its  daily  melting,  the  pheno- 

*  Peron,  Memoire  lu  a  1'Institut. 
i  Bernardin  de  Saint-Pierre,  Etudes  de  la  Nature. 
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menon  of  tides,  just  as  the  melting  of  the  snow  in  the  Alps  occasions  periodical 
movements  in  certain  lakes  and  fountains ;  but  the  phenomena  of  tides  cannot  be  ex- 
plained in  this  manner,  and  even  the  existence  of  two  similar  cupolas  is  very  doubt- 
ful. As  a  certain  agitation  is  necessary  to  produce  ice,  it  may  be  supposed  that  con- 
gelation was  more  of  a  permanent  character  towards  the  80th  degree  than  at  the  pole 
itself.  Some  sudden  squalls  of  wind,  which  navigators  experience  in  these  latitudes, 
and  which  come  from  the  pole,  appear  to  indicate  successive  changes  in  the  state  of 
this  extreme  point  of  the  globe.  It  is,  at  any  rate  certain,  that  the  melting  of  the 
polar  ice  contributes  to  form  the  currents  which  set  from  the  pole  to  the  equator. 

The  masses  of  ice  do  not  diffuse  so  piercing  a  cold  around  them  in  the  regions 
where  they  are  found,  as,  when  detached  and  melting,  they  are  carried  by  the  waves 
towards  other  parts  of  the  ocean;  for,  as  ice  is  formed  only  in  consequence  of  the 
absence  of  heat  or  caloric,  its  melting  is  occasioned  by  a  new  combination  with  the 
caloric;  which  it  absorbs  with  avidity  from  the  surrounding  air,  and  consequently 
renders  it  extremely  cold. 

Mofiomof  I  The  water  °f tne  sea  yields  to  the  slightest  impression — and  although 
the  sea.  J  its  density  and  weight  combine  to  retain  it  in  a  constant  equilibrium,  it 

is  agitated  to  a  certain  depth,  by  very  rapid  and  varied  motions.  These  motions 
may  be  classed  according  to  the  manner  in  which  the  particles  move,  and  according 
to  the  nature  of  the  agents  which  give  rise  to  the  motion. 

Difference  of  direction  distinguishes  the  horizontal  motions  from  the  vertical.  In 
the  first,  the  water  flows  along  the  surface  of  the  globe ;  in  the  others,  it  retires  from, 
and  approaches  to  the  centre  of  the  earth.  Horizontal  motions  may  be  direct  or  re- 
curved, or  even  circular,  &c.  On  the  extent  and  duration  of  the  motion  depends 
the  difference  between  oscillations,  in  which  the  whole  mass  of  water  is  moved  at 
once,  and  undulations,  in  which  the  motion  is  propagated  from  one  part  of  the  mass 
to  the  other. 

We  may  distinguish  three  kinds  of  motions  in  the  sea,  considered  in  reference  to 
the  causes  which  produce  them ;  the  tides  are  sidereal  motions,  because  they  depend 
upon  the  influence  of  the  heavenly  bodies ;  general  currents,  and  the  greatest  num- 
ber of  particular  currents,  have  their  causes  in  the  very  element  that  is  agitated  by 
them ;  these  then  are  motions  of  the  sea  itself.  The  third  kind  comprehends  atmo- 
spherical motions,  produced  by  the  action  of  the  winds.  As  to  those  violent  oscilla- 
tions which  accompany  earthquakes,  and  thus  evince  the  ocean  to  be  connected  with 
volcanos,  I  should  wish  to  call  them  sea-quakes;  they  deviate  much  from  the  series 
of  ordinary  motions. 

Regions  of  the  I  ^e  mav  distinguish  in  the  sea  three  regions  or  beds,  one  above  the 
««.  I  other,  but  without  any  constant  limit;  the  first,  agitated  by  the  winds,  is 

the  region  of  undulations — this  is  immediately  followed  by  the  region  of  currents; 
and  lastly  comes  the  immoveable  region,  where  the  density  of  the  particles  from  pres- 
sure, and  from  their  adherence  to  the  globe  and  from  friction,  prevents  all  motion. 
Waves,  &c.  |  The  motions  of  the  air  produce  corresponding  motions  on  the  surface 
of  the  water.  Unequal  and  violent  winds  give  rise  to  waves  which  tower  aloft  like 
foaming  mountains,  roll,  rebound,  and  dash  against  each  other;  one  moment  they 
seem  to  bear  on  their  surface  the  goddesses  of  the  sea  who  come  to  sport  in  the 
dance;  the  next  they  are  involved  in  the  fury  of  the  tempest,  they  appear  to  swell 
with  rage,  and  present  to  the  imagination  the  monsters  of  the  deep  contending  in 
wrath.  A  strong,  constant,  and  equal  wind,  produces  long  ridgy  u'aves,  which  all  rise 
as  it  were  with  the  same  front,  push  forward  with  uniform  velocity,  and  precipitate 
themselves  in  regular  succession  on  the  shore.  Sometimes  the  waves,  suspended 
by  a  gust  of  wind,  or  arrested  by  a  current,  form  a  kind  of  liquid  wall,  to  the  immi- 
nent danger  of  the  navigator. 

cause  of  un-  I  All  these  oscillations  arise  from  a  current  of  air,  which,  by  dislodging 
duiatiom.  J  a  certain  portion  of  the  waters,  has  destroyed  the  equilibrium  which  every 
moment  they  endeavour  to  recover.  These  motions  are  similar  to  those  of  a  pen- 
dulum, they  affect  only  the  surface  of  the  waters.  The  divers  assure  us,  that  in  the 
greatest  tempest,  calm  water  is  found  at  the  depth  of  90  feet.  Geometricians  have 
attempted  to  subject  these  motions  to  calculation.  "The  rapidity  of  the  propagation 
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of  waves,"  says  an  eminent  philosopher,*  "  will  be  the  same  as  that  which  a  heavy 
body  would  acquire  in  descending  from  a  height  equal  to  the  half  of  the  depth  of 
water  in  the  channel.  Consequently  if  this  depth  is  one  foot,  the  velocity  of  the 
waves  would  be  5T£l^  feet  in  a  second,  and  if  the  depth  is  greater  or  less,  the  velo- 
city of  the  waves  will  vary  in  the  subduplicate  ratio  of  the  depths,  provided  that  they 
are  not  too  considerable." 

We  must  distinguish  the  waves  produced  by  the  momentary  action  of  the  wind, 
and  those  which  arise  from  the  impulse  communicated  by  a  preceding  wind,  or  by 
a  current,  or  by  any  other  cause.  Navigators  often  experience  this  double  oscilla- 
tion, which  contributes  to  augment  the  agitation  of  the  vessel. 

The  tides  are  regular  and  periodical  oscillations,  which  the  seas  of  |  Tides, 
the  terrestrial  globe  undergo  from  the  attractions  of  the  celestial  bodies,  principally 
those  of  the  moon  and  sun.| 

Let  us  consider  the  single  action  of  the  moon  upon  the  sea;  sup-  I  Action  of  the 
pose  then  that  luminary  in  the  plane  of  the  equator.  It  is  evident,  that  |  moon* 
if  the  moon  exerted  upon  all  the  particles  of  the  sea  an  equal  attraction,  and  parallel 
to  the  earth's  centre  of  gravity,  the  entire  system  of  the  terrestrial  spheroid,  and  of 
the  waters  which  cover  it,  would  be  influenced  by  a  common  motion,  and  their  rela- 
tive equilibrium  would  not  suffer  any  change.  This  equilibrium  is  disturbed  only  by 
the  difference  between  the  attractions  which  the  moon  exerts,  and  the  inequality  of 
their  directions.  Some  parts  of  the  globe  are  directly  attracted  by  the  moon,  others 
only  obliquely.  The  former  are  in  conjunction  with  the  moon ;  and  a  line  drawn 
from  the  centre  of  the  two  planets  would  pass  through  their  zenith.  The  latter  are 
in  quadrature  with  the  moon,  that  is  to  say,  a  line  drawn  from  the  terrestrial  centre 
to  their  zenith,  would  make  an  angle  of  90  degrees  with  the  line  which  joins  the 
centres  of  the  two  planets.  The  attractive  force  acting  obliquely  is  decomposed,  on 
account  of  the  obliquity  of  its  angle  of  incidence ;  thus  the  parts  in  conjunction  be- 
ing more  strongly  attracted  than  those  in  quadrature,  the  weight  of  their  particles  is 
diminished.  It  is  necessary  then,  to  there  being  an  equilibrium  in  all  parts  of  the 
sea,  that  the  waters  should  rise  under  the  moon,  in  order  that  the  excess  of  weight 
of  the  particles  in  quadrature,  above  those  in  conjunction,  may  be  compensated  by 
the  greater  height  of  the  latter. 

The  waters,  however,  rise  not  only  on  the  side  where  the  attracting  planet  is,  but 
also  on  the  opposite  side,  because  if  the  planet  attracts  the  superior  waters  more  than 
it  attracts  the  centre  of  the  earth,  it  also  attracts  this  centre  more  than  it  attracts  the 
inferior  waters  in  the  opposite  hemisphere.  These  waters  then  will  approach  less 
towards  the  attracting  planet,  than  the  centre  of  the  earth  approaches  to  it.  They 
will  remain  as  far  off  from  and  behind  the  centre,  as  the  superior  waters  advance 
from  it  on  the  side  of  the  moon. 

Two  promontories,  or  eminences  of  water,  will  therefore  be  formed  by  the  action 
of  the  moon  upon  the  earth — one  on  the  side  towards  the  moon,  the  other  on  the 
side  opposite  to  it,  which  gives  the  sea  an  appearance  of  an  elongated  spheroid, 
whose  great  axis  will  pass  through  the  centre  of  the  moon  and  of  the  earth.  It  is 
high  tide  under  the  moon,  and  in  the  opposite  point  at  180  degrees  of 
distance ;  consequently,  in  the  two  intermediate  points,  or  at  90  de- 
grees distance  from  the  moon,  the  tide  will  be  low. 

The  earth,  by  its  rotatory  motion,  successively  presents  to  the  moon,  in  the  space 
of  24  hours,  all  its  meridians,  which,  consequently,  are  found  by  turns,  and  at  an 
interval  of  six  hours,  sometimes  under* the  moon,  and  sometimes  at  a  distance  of  90 
degrees  from  it :  Hence  it  follows,  that  during  the  time  which  passes  between  the 
departure  of  the  moon  from  one  meridian,  and  its  return  to  the  same  meridian,  that 
is,  in  the  space  of  a  lunar  day,  which  exceeds  the  solar  day  by  about  50  minutes 
and  a-half,  the  waters  of  the  sea  will  ebb  twice,  and  flow  twice  in  every  part  of  the 

*  Lagrange,  Mecanique  Analytique,  p.  491. 

f  Rernouilli,  Memoire  couronne  sur  le  flux  et  le  reflux.  Memoirs  of  Euler  and  Maclaurin, 
the  latter  under  the  title  of  Theory  of  Flux  and  Keflux,  1740.  Lalande,  Traite"  sur  le  Flux 
et  TJf-Hux,  1781.  Laplace,  Systeme  du  Monde.  Idem,  dans  les  Memoires  de  1' Academic  des 
Sciences,  1790. 


High  am!  low 
tide. 
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earth,  although  in  a  manner  almost  insensible  in  those  places  which  are  distant  from 
the  path  or  orb  of  the  moon. 

The  earth,  in  revolving  upon  its  axis,  carries  along  with  it  to  the  eastward  of  the 
moon,  the  promontories;  or  the  most. elevated  particles  of  water;  these  will  still  con- 
tinue therefore  to  rise  by  the  action  of  the  moon  ;  and  although  that  action,  already 
less  direct,  is  diminishing  in  force  every  moment,  yet  it  subsists,  and  continues  to 
combat  with  the  inertia  and  friction  which  retard  the  elevation.  It  is  for  this  rea- 
son, that  the  elevation  does  not  attain  its  maximum  at  the  very  moment  of  the  moon's 
passing  the  meridian,  but  about  three  hours  after. 

A  second  cause  tends  to  produce  the  same  effect.  The  waters  placed  in  quadra- 
ture, on  the  west  of  the  moon,  and  carried  towards  conjunction  with  that  planet,  by 
the  rotatory  motion  of  the  earth,  will  be  continually  accelerated  during  the  quarter 
of  the  day,  when  they  are  in  this  position,  and  will  move  after  the  syzigies  or  con- 
junction, with  the  sum  of  these  accelerations,  and  then  meeting  with  particles  con- 
tinually more  retarded  than  the  earth,  they  will  form  two  contrary  currents,  which 
will  place  the  greatest  elevation  at  about  45  degrees  past  the  syzigies.  For  the  like 
reason,  the  greatest  depression  of  the  water  will  not  happen  at  the  quadrature,  but 
three  hours  after,  and  at  45  degrees  from  that  point. 

Action  of  the  I  If  we  now  imagine  the  sun  to  be  in  the  plane  of  the  equator,  it  is 
sun*  I  evident  that,  as  its  action  is  similar  to  that  of  the  moon,  it  should  excite 

in  the  ocean  an  agitation  similar  to  the  lunar  tides.  Thus  the  sea  would  ebb  twice 
and  flow  twice  during  a  solar  day ;  but,  on  account  of  the  immense  distance  from  the 
sun,  these  solar  tides  will  be  much  smaller  than  those  which  result  from  the  action  of 
the  moon.  According  to  Lalande,  the  influence  of  the  moon  is  2  T^-  times  greater 
than  that  of  the  sun;  Laplace  considers  it  even  triple. 

On  account  of  the  inequality  which  exists  between  the  solar  and  lunar  days,  the 
action  of  the  sun  will  sometimes  change  the  position  of  the  lunar  tides,  and  at 
other  times  will  unite  its  influence  with  that  of  the  moon,  hi  the  syzygies  or  con- 
junctions, the  action  of  the  moon  concurs  with  that  of  the  sun  to  raise  the  waters. 
This  is  the  reason  why  the  highest  tides  happen  at  new  and  full  moon ;  or  when  the 
moon  is  in  its  first  and  third  quarters.  In  the  quadratures,  the  waters  of  the  sea  are 
depressed  by  the  action  of  the  sun,  at  the  same  point  where  the  action  of  the  moon 
raises  them,  and  reciprocally.  Thus  the  tides  of  the  quadratures  ought  to  be  less. 
But  the  highest  tide  does  not,-  and  should  not  happen  precisely  on  the  day  of  the 
new  and  full  moon,  but  two  or  three  days  after.  The  reason  of  this  is,  that  the 
motion  once  acquired,  is  not  all  at  once  destroyed;  it  continues  to  augment  the 
elevation  of  the  waters,  although  the  instantaneous  action  of  the  sun  is  in  reality 
diminished. 

What  we  have  already  mentioned  regards  the  position  of  the  sun  and  moon  in  the 
equator.  Let  us  now  consider  these  heavenly  bodies  in  their  various  declinations, 
and  we  shall  see  the  elevation  vary  in  the  inverse  ratio  of  the  cube  of  the  distance 
of  the  water. 

Without  entering  into  details,  which  would  require  mathematical  demonstrations, 
we  will  only  remark,  that  the  proximity  of  the  sun  and  moon  seems  to  be  the  cause 
Great  equi-  I  to  which  we  must  refer  the  extraordinary  equinoctial  tides,  which  hap- 
noetiai  tides.  |  pen  mogt  frequentiy;  the.  one  before  the  vernal  equinox,  and  the  other, 
after  the  autumnal,  that  is;  both  of  them  at  the  time  when  the  sun,  passing  through 
the  meridional  signs,  is  nearest  us.  But  this  does  not  happen  every  year,  because 
there  arc  sometimes  variations  produced  by  the  situation  of  the  orbit  of  the  rnoon, 
and  by  the  distance  of  the  syzygies  from  the  equinoxes.  The  great  inequalities  of 
the  depth  of  the  sea,  the  situation  of  the  coasts,  their  declivity  under  water,  some- 
times rapid,  sometimes  otherwise ;  the  different  breadth  of  the  channels  and  straits  ; 
and,  lastly,  the  winds  and  currents;  all  these  local,  and  sometimes  accidental  circum- 
stances, alter  the  progress  of  the  tides,; — make  them  deviate  from  that  regularity 
which  they  would  have  maintained  in  an  open  sea, — augment  the  impetus  of  the 
flow  upon  the  coasts  of  confined  channels,  and  by  causing  the  degree  of  friction  to 
which  the  waters  are  exposed  to  vary,  shorten  or  prolong  the  relative  duration  of  high 
and  low  water.  Thus  we  see  in  the  Islands  of  the  South  Sea,  regular  tides  of  only 
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one  or  two  feet  elevation,*  whilst  upon  the  western  coasts  of  Europe,  and  upon  the 
eastern  coasts  of  Asia,  the  tides  are  extremely  strong,  and  subject  to  many  varia- 
tions. It  is  affirmed,  that  the  Island  of  Formosa,  near  China,  experienced,  in  1632, 
a  tide  which  passed  above  the  chain  of  mountains,  which  traverses  the  island ;  but 
it  is  rather  difficult  to  give  full  credit  to  this  phenomenon.  Upon  the  coasts  of 
France,  which  border  upon  the  British  Channel,  the  flux  being  confined  in  a  basin, 
and  at  the  same  time  repelled  by  the  coasts  of  England,  rises  to  an  enormous 
height ;  at  St.  Maloes,  even  to  50  feet. 

In  the  gulf  of  Hamburgh,  the  tide  is  sometimes  the  result  of  three  combined  forces, 
namely,  one  flux  coming  from  the  straits  of  Calais,  another  flux  coming  from  the 
Orkney  Islands,  and  turned  towards  the  German  ocean  by  the  polar  current,  or  by 
the  very  strong  north-west  winds;  lastly,  (as  I  believe,)  the  repulsion  of  the  waters 
of  the  Elbe  and  other  rivers.  The  ordinary  tide  at  Hamburg  rises  6  feet  8  inches. 
The  tide  of  the  syzygies,  that  is,  of  the  new  and  full  moon,  is  7  feet  3  inches.  But 
when  the  wind  blows  with  violence  from  the  north-west,  the  tide  rises  to  18  feet, 
sometimes  even  to  more  than  20  feet.  Hamburgh  is  30  leagues  from  the  mouth  of 
the  Elbe,  and  the  tide  makes  these  30  leagues  in  5  hours  23  minutes ;  when  it  arrives 
at  the  mouth  of  the  river,  it  takes  from  three  quarters  of  an  hout  to  one  hour  and  a 
quarter  to  force  back  or  overcome  the  river  current.  The  same  current  makes  the 
flood-tide  at  Hamburg  last  only  4  hours  18  minutes;  and  the  reflux  or  ebb-tide  8 
hours  6  minutes.  This  example  may  serve  to  explain  all  the  phenomena  of  the  tide, 
when  confined  in  a-  narrow  channel,  and  acted  upon  by  a  current  contrary  to  its 
direction. 

In  the  torrid  zone,  the  flood-tides  run  from  east  to  west  with  the  motion  of  the 
stars.  In  the  northern  temperate  zone,  they  come  from  the  south;  and  in  the  south- 
ern zone,  from  the  north:  that  is,  both  of  the  temperate  zones  are  affected  by  the  in- 
fluence which  the  heavenly  bodies  have  upon  the  torrid  zone ;  the  waters  of  which 
are  more  directly  under  their  agency.  To  this  theory  there  are  exceptions,  but  they 
are  entirely  local.  The  frozen  zone  of  the  north  has  very  few  tides;  its  distance 
from  the  equator,  the  land  which  surrounds  it,  as  well  as  the  ice  with  which  its  seas 
are  encumbered,  all  combine  to  destroy  the  effect  of  a  sidereal  attraction.  We  know 
nothing  of  the  southern  frozen  zone. 

If  it  be  objected  to  this  theory  of  lunar  attraction,  that  there  are  gulfs 
as  well  as  inland  seas  in  which  there  are  no  tides,  we  may  answer,  that 
these  phenomena  are  fresh 'proofs  in  favour  of  the  hypothesis  against  which  they  are 
brought.  In  small  collections  of  water,  the  moon  acts  at  the  same  time  upon  every 
part;  it  diminishes  the  gravity  of  the  whole  mass;  But  there  is  little  or  no  surround- 
ing water  which  can  come  and  accumulate  with  the  body  thus  attracted  and  elevated; 
for  this  swelling  owes  its  origin  less  to  a  vertical  or  perpendicular  motion  of  the  at- 
tracted waters,  than  to  the  lateral  flowing  in  of  the  neighbouring  waters,  in  conse- 
quence of  their  superior  gravity.  This  is  the  reason  why  the  Mediterranean  has 
only  very  small  tides,  which  seem  to  be  formed  chiefly  in  the  part  extending  to  the 
east  of  the  island  of  Malta,  and  to  proceed  northwards  into  the  gulf  of  Venice, 

The  ocean  communicates  the  effect  of  its  tides  to  the  gulfs  and  inland  |  Tides  in  gulfs, 
seas  which  have  their  entrances  turned  towards  the  cardinal  points  whence  the  tide 
comes.  The  Baltic  and  Mediterranean  are  not  in  this  situation.  But  Hudson's  and 
Baffin's  Bays  are,  and  there  the  tides  are  sensibly  felt.  The  gulf  of  Arabia  is  also  a 
striking  example. 

Let  us  now  proceed  to  the  consideration  of  the  motions  of  the  ocean  Maritime  cur- 
itself,  that  is,  of  general  and  particular  currents.  It  is  remarked,  parti-  rems- 
cuiarly  between  the  tropics,  and  as  far  as  30  degrees  of  north  and  south  latitude,  that 
there  is  a  continual  motion  in  the  waters  of  the  ocean,  which  carries  them  from  east 
to  west  in  a  direction  similar  to  that  of  the  trade  winds,  but  contrary  to  that  of  the 
rotation  of  the  globe,  f  Navigators,  in  order  to  go  from  Europe  to  America,  are 

*  Forsler,  Observations  during  a  Voyage  round  the  World. 

f  Kircher,  Muncl.  Subterran.  torn.  i.  lib.  3,  sect.  1.  Riccioli,  Geographia  Reformata,  x.  3.  §$. 
Fournier,  Hydrographie,  lib.  ix.  c.  22.  Varenius,  Geogr.  Ge'ne'rale,  ch.  xiv.  prop.  7,  sqq.  Pow- 
nal,  Hydraulic  and  Nautical  Observations  in  the  Atlantic  Ocean,  London,  1787.  Franklin,  Ma- 
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obliged  to  descend  to  the  latitude  of  the  Canary  Islands,  in  order  to  catch  the  cur- 
rent, which  carries  them  with  rapidity  to  the  west.  They  observe  the  same  rule  in 
going  from  America  to  Asia  by  the  Pacific  Ocean.  We  might  imagine  that  they  do 
this  on  account  of  the  trade  winds ;  but  they  assure  us,  that  the  action  of  the  atmo- 
spheric current  is  very  easily  distinguished  from  that  of  the  marine  current.  Of  this 
they  are  convinced,  because  the  vessel  makes  more  way  than  it  could  do  with  the 
assistance  of  the  wind  alone.  This  fact  is  likewise  proved  by  the  direction  in  which 
bodies  are  observed  floating  on  the  surface  of  the  waters ;  and  in  many  of  the  straits, 
these  currents  are  at  times  productive  of  effects  extremely  violent. 

A  second  motion  impels  the  sea  from  the  poles  towards  the  equator.  It  has  also 
its  corresponding  motion  in  the  atmosphere.  The  most  decisive  evidence  of  this 
motion,  is  deduced  from  the  direction  of  the  floating  pieces  of  ice,  which  invariably 
proceed  from  the  poles  towards  the  equator. 

The  origin  of  these  two  motions  appears  to  depend  upon  the  sun,  and  the  rotation 
of  the  globe.  The  motion  which  carries  the  polar  waters  towards  the  equator,  (and 
Polar  cur-  I  which  I  sna^  designate  by  the  names  of  northern  and  southern  polar  cur- 
rents. I  rents,}  is  explained  in  the  following  manner  :  Every  day  the  solar  rays 
dissolve  an  enormous  quantity  of  ice ;  thus  the  polar  seas  have  always  a  super- 
abundance of  water,  which  they  endeavour  to  discharge.  As  the  water  under  the 
equator  has  a  less  specific  gravity,  and  as,  moreover,  the  evaporation,  which  is  very 
powerful  under  the  torrid  zone,  absorbs  a  great  part  of  it,  it  is  necessary  that  the 
neighbouring  waters  should  flow  towards  the  equator  in  order  to  re-establish  the 
equilibrium.  This  motion  is  propagated  from  one  aquatic  region  to  another ;  and 
thus,  every  moment,  the  circumpolar  waters  are  impelled  towards  the  equator. 
E  uatoriai  ^^e  motion  from  east  to  west,  (which  may  be  called  a  tropical  or 
currents.  equatorial  current,)  appears  to  be  the  result  of  more  complicated  com- 
binations. The  trade  winds,  far  from  being  the  only  cause  of  the  general  motion 
of  the  sea,  may  perhaps  be  rather  the  effect  of  it,  at  least  in  part.  The  sun  and  the 
moon  in  advancing  every  day  to  the  west,  relatively  to  a  fixed  point  taken  upon  the 
earth,  ought,  according  to  Buffon,  to  draw  the  mass  of  waters  on  towards  the  west. 
This  circumstance  retards  the  daily  tides,  so  that  the  flood-tide  may  be  considered 
as  a  swelling  of  the  sea,  which  makes  the  tour  of  the  globe  in  24  hours,  49  minutes, 
in  retreating  each  day  towards  the  west ;  whence,  it  may  be  concluded,  that  there 
ought  to  be  an  habitual  tendency  of  the  waters  towards  the  west.  This  e*plana- 
tion  is  not  sufficient  for  these  phenomena :  the  following  appears  to  us  the  most 
plausible. 

cause  of  the  The  action  of  the  sun,  and  the  terrestrial  rotation  constantly  diminish 

current"8  the  gravity  of  the  equatorial  waters,  and  evaporation  draws  off  a  quan- 

tity infinite  y  greater  than  the  rivers  can  supply.  The  waters  of  the  seas  more  dis- 
tant from  the  equator,  are  therefore  impelled  to  fill  up  this  vacant  space ;  and  thence 
arise  the  two  polar  currents.  Now  these  waters,  which  come  from  the  colder  zones, 
(particularly  in  the  great  ocean,  where  the  transition  from  one  climate  to  another  is 
more  rapid,)  these  waters,  I  observe,  have  a  considerably  greater  weight  than  those 
which  they  come  to  replace.  But  the  most  essential  circumstance  is,  that  they  pos- 
sess a  rotatory  motion  infinitely  slower  than  the  waters  in  the  torrid  zone  ;  but  these 
polar  waters,  from  the  force  of  inertia,  do  not  at  once  lose  the  degree  of  motion 
which  they  first  acquired.  They  cannot  then  follow  the  rotation  of  the  globe;  heavy 
and  motionless  in  themselves,  they  have  suddenly  fallen  into  the  sphere  of  the  most 
rapid  mobility  ;  and  preserve  for  some  moments  their  primitive  character.  But  the 
solid  part  of  the  globe  moving  with  velocity  to  the  east,  leaves  the  waters  always  a 
little  behind.  Hence  they  seem  to  move  towards  the  west  with  a  rapidity  proportioned 
to  the  superior  velocity  with  which  the  solid  parts  of  the  earth  really  move  towards 
the  east ;  and  thus  the  waters  not  readily  conforming  to  the  rotatory  motion  of  the 
earth,  retire  from  the  western  coasts  of  the  continent,  or  rather  the  eastern  coasts 
advance  upon  them. 

ritime  Observations,  in  the  Transactions  of  the  American  Society  of  Philadelphia,  vol.  ii.  p.  315, 
aw,  Fleurieu,  dans  le  Voyage  de  Marchand.  Dampier,  Forster,  &c. 
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Hence  it  appears  that  this  great  and  wonderful  motion  is  only  a  vast  and  calm  os- 
cillation, depending  solely  upon  the  equilibrium  of  the  ocean.  But  when  so  power- 
ful an  oscillation  meets  with  narrow  straits,  with  obstacles  which  impede  and  divert, 
without  stopping  its  regular  course,  it  then  changes  into  a  current,  which  is  violent 
and  often  very  dangerous. 

Let  us  now  endeavour  to  explain,  upon  rational  principles,  the  various  modifica- 
tions which  the  motion,  peculiar  to  the  sea  itself,  undergoes. 

The  Pacific  Ocean,  by  its  general  motion,  retreats  from  the  coasts  of 
America,  and  flows  from  east  to  west ;  and  this  motion  is  very  powerful 
in  the  vast  and  uninterrupted  extent  of  that  sea.  Near  Cape  Corrientes,  in  Peru, 
the  sea  appears  to  flow  from  the  land,  by  this  single  cause.  Ships  are  carried  with 
rapidity  from  the  Port  of  Acapulco  in  Mexico,  to  the  Philippine  Islands.*  But  in 
order  to  return,  they  are  obliged  to  go  to  the  north  of  the  tropics,  to  seek  the  polar 
current,  and  the  variable  winds.  On  the  other  side,  the  south  polar  current  finding 
no  land  to  impede  it,  carries  along  with  it  the  polar  ice  even  to  the  latitudes  where 
the  motion  of  the  tropical  current  begins  to  be  felt.  This  is  the  reason  why,  in  the 
southern  hemisphere,  floating  pieces  of  ice  are  met  with  at  50,  and  even  at  40  de- 
grees. 

The  Pacific  Ocean,  in  its  motion  towards  the  west,  is  impeded  by  an 
immense  archipelago  of  flats,  islands,  submarine  mountains,  and  even 
lands  of  considerable  extent;  it  penetrates  into  this  labyrinth,  and  there  forms  one 
current  after  another.  The  direction  which  the  principal  of  these  currents  observe, 
is  conformable  to  the  general  motion  towards  the  west.  But,  as  might  be  expected, 
the  inequalities  of  the  basin  of  the  sea,  the  coasts,  and  the  chains  of  submarine 
mountains,  sometimes  turn  these  currents  towards  the  north  or  south.  We  may 
easily  conceive,  that  a  strong  repercussion  of  the  waters  of  the  ocean,  in  conse- 
quence of  their  meeting  with  a  large  mass  of  land,  (as  New  South  Wales,)  may 
even  produce  a  counter  current,  which  will  return  towards  the  east,  and  which,  by 
breaking,  will  also  produce  other  currents  differently  directed.  Here  then  is  the 
origin  of  these  currents,  so  adverse  and  dangerous,  which  Cook  and  La  Perouse 
mention  in  their  voyages. 

The  principal  current,  setting  towards  the  west,  still  acts  with  force  in  the  recently 
discovered  strait,  which  separates  New  Holland  from  Van  Diemen's  Land ;  this  is 
the  current  which  bore  away  Captain  Flinders,  and  which  hindered  so  many  ancient 
navigators  from  entering  into  that  strait,  because  they  approached  it  in  a  direction 
contrary  to  that  of  the  sea.f  The  same  current  flows  through  the  channel  which 
separates  New  Holland  from  New  Guinea;  but  here,  from  the  innumerable  inequa- 
lities which  it  meets  with,  it  is  subdivided  into  several  currents,  of  varied  and  in- 
constant direction. 


Current  of  the 
Strait  of  Bass, 


Current  of  the 
Gulf  of  Bengal. 


Let  us  now  enter  upon  the  consideration  of  the  Indian  Seas.  There 
we  shall  find  the  celebrated  perpetual  current,  which  runs  along  from 
New  Holland,  and  from  the  Island  of  Sumatra,  always  to  the  north,  as  far  as  the 
bottom  of  the  Gulf  of  Bengal.  This  current  arises  from  the  pressure  of  the  polar 
currents  upon  the  large  opening  which  the  Indian  Sea  presents  to  the  south.  That 
sea  is  bordered  towards  the  north  by  a  continent;  the  equatorial  current,  which  is 
formed  there,  is  therefore  only  feeble,  or  altogether  ceases,  as  there  is  no  mass  of 
cold  water  passing  from  the  north.  On  the  other  side,  the  Pacific  Ocean  cannot 
carry  its  impetus  thither;  it  is  broken  and  dispersed  in  the  labyrinth  of  islands.  Thus 
the  influence  of  the  southern  polar  streams  predominates  without  a  rival,  and  with- 
out an  obstacle  in  the  Indian  Sea;  and  these  produce  that  perpetual  current  which 
sets  towards  the  Gulf  of  Bengal,  upon  a  line  more  and  more  inclined  towards  the 
north  west,  or  following  the  conformation  of  the  coasts.  J 

*  See,  in  the  course  of  this  work,  Description  of  South  America,  New  Holland,  New  Gui- 
nea, and  the  Philippine  Islands,  &c. 

f  Flinders,  Observations  during  his  Voyage  to  the  Strait  of  Bass.  London,  1811.  Compare 
the  Voyage  of  Entrecasteux,  i.  230. 

+  Varenius,  Geog,  Generate,  ch.  xiv.  prop,  24.  Voyages  de  Gentil,  de  Macartney,  and  de 
Marchand,  &c. 
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The  action  of  the  general  motion  of  the  ocean,  at  first  weak  in  the  Indian  Sea,  as 
we  have  already  mentioned,  augments  by  degrees,  till  it  gains  the  ascendancy.  It 
is  easy  to  conceive  that  a  general  impulse  which  acts  in  a  vast  fluid,  and  which  in- 
fluences all  its  particles,  ought  to  increase  according  as  that  fluid  extends  in  the 
remesTtheUin-  I  direction  °^ tne  moving  power.  One  part  of  the  sea  then  reacts  upon  the 
dkn$sUs.e  I  other,  and  the  sum  of  these  repeated  effects  becomes  in  time  immense. 
These  principles  show  why,  towards  the  Island  of  Java,  the  natural  motion  of  the 
sea  is  changed  by  the  northern  current,*  of  which  we  have  already  spoken,  and  why 
this  same  motion  towards  the  west  is  found  in  the  neighbourhood  of  Ceylon,  and  the 
Maldivia  Islands.  But  a  new  local  circumstance  again  makes  this  motion  decline 
from  its  natural  direction.  A  chain  of  islands  and  shallows  extends  from  Cape  Co- 
morin,  in  the  peninsula  of  India,  to  the  northern  point  of  Madagascar.  The  principal 
current  being  interrupted  by  these  obstacles,  turns  towards  the  south-west ;  and,  in 
maintaining  that  direction,  glides  along  that  chain  of  mountains,  some  of  them  sub- 
marine, others  on  the  shore.  Having  passed  Madagascar,  it  turns  towards  Africa, 
dashes  against  that  continent,  and  sweeps  with  great  violence  the  coasts  of  Natal, 
(Terre  Natal)  in  Africa;  at  the  puint  where  the  coast  of  Africa,  turning  towards  the 
west,  ceases  to  present  an  obstacle  to  the  progress  of  the  water,  the  current  loses 
all  its  impetuosity,  and  mingles  in  the  general  motion  of  the  Ethiopian  Ocean. f 
current  of  the  I  ^e  nave  sa^>  tnat  towards  the  Maldivia  Islands,  the  principal  cur- 
Natai  coast.  |  rent,  or  great  mass  of  water,  turns  to  the  south-west ;  but  the  more  su- 
perficial currents,  and  consequently  the  most  variable,  continue  their  course  from  the. 
east  to  the  west,  that  is  towards  the  Gulf  of  Arabia,  and  the  coasts  of  Zanguebar. 
These  are  the  currents  which,  setting  towards  the  south-west,  render  the  Mozam- 
bique Channel  so  difficult  to  navigate,  and  which  have  given  the  name  it  bears  to  Cape 
Corrientes,  upon  the  coast  of  Inhambane.  They  reunite  at  the  bottom  of  this  Cape 
with  the  perpetual  current. 

Let  us  remark  here,  that  in  general  the  currents  which  do  not  extend  to  a  great 
depth  under  the  level  of  the  waters,  are  liable  to  change  with  the  winds,  particularly 
when  they  blow  for  a  long  time  with  an  equal  and  constant  force,  as  the  Monsoons 
do.  These  are  the  winds  which  give  by  turns  entirely  opposite  directions  to  the  cur- 
rents which  prevail  from  the  Maldivia  Islands  to  Arabia  and  Zanguebar.  The  shal- 
lows and  rocks  with  which  -these  parts  are  strewed,  equally  contribute  to  produce  the 
same  effect. 

currents  upon  I-  The  northern  current  which  runs  along  Nova  Zembla,  and  the  Island 
Soas^o'Sa.  I  of  Sumatra,  impels  one  of  its  branches  through  the  strait  of  Sunda. 
This  current,  according  to  some  authors,  is  the  same  that  predominates  in  the  Chi- 
nese Seas,  and  which  La  Perouse  found  to  be  of  such  strength  in  the  sea  of  Japan, 
and  in  the  channel  of  Tartary.J  But  after  comparing  together  the  accounts  of  dif- 
ferent navigators,  it  appears  to  us  that  these  currents  not  only  vary  with  the  Mon- 
soons, but  that  no  connection  subsists  between  them.  All  the  southern  and  northern 
currents  that  we  observe  along  the  eastern  coasts  of  the  continents,  are  only  neces- 
sary continuations  of  the  general  motion  of  the  ocean  towards  the  west;'  the  waters, 
impelled  by  this  motion  towards  the  eastern  coasts  of  the  two  continents,  and  finding 
no  outlet,  must  with  much  force,  flow  back  along  the  coasts  in  a  southern  or  north- 
ern direction,  as  local  circumstances  determine  them.  In  Behring's  Straits,  the  polar 
current,  which  brings  the  ice  from  the  polar  seas  to  the  environs  of  Karntchatka,  is 
distinctly  felt. 

currents  of  the  I  Let  us  go  on  to  the  currents  of  the  Western  Ocean.  The  form  of 
pcean™  I  the  basin,  whose  length  is  much  greater  than  its  breadth,  is  what  in  a 
great  measure  determines  these  currents.  The  first  current  which  presents  itself  to 
our  notice,  is  that  which  carries  forward  the  waters  from  the  Ethiopean  Ocean,  along 
the  coasts  of  Brazil,  and  through  the  Strait  of  Magellan,  into  the  Pacific  Ocean. 
This  course  is  comformable  to  the  general  progress  of  the  ocean.  It  would  appear 
from  the  voyages  of  Marchand  and  Ingraham,  that  between  Terra  del  Fuego,  the 

*  We  say  a  Northern  Current,  or  a  Southern  Current,  to  designate  a  current  with  such  a 
direction.  t  Varenius,  Geographic  Generate,  ch.  xiv.  prop.  25. 

t  Voyage  de  La  Perouse.    See  after,  the  articles  of  Japan,  of  Corea,  of  the  land  Yeso,  &c. 
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New  Georgia  of  the  south,  and  the  Sandwich  Islands,  (or  the  Tliule  Australia  of 
Cook,)  there  are  several  opposite  currents,  but  our  knowledge  of  them  is  far  from 
being  accurate. 

The  most  celebrated  perpetual  current  of  the  Atlantic  Ocean  is  that 
which  commences  on  this  side  of  Cape  St.  Augustin,  in  Brazil,  and  ex- 
tends towards  the  eastern  coasts  of  America.  It  is  extremely  rapid,  and  is  felt  in 
all  the  extent  of  sea  over  which  the  Antilles  are  scattered.  This  current  is  only  the 
result  of  the  general  motion  of  the  Atlantic, Sea  towards  the  west;  it  prevails  be- 
tween the  30th  degree  of  northern,  and  the  10th  of  southern  latitude,  and  begins  at 
20  or  30  leagues  from  the  coast  of  Africa.  This  is  the  reason  why  European  ves- 
sels, in  order  to  profit  by  this  current,  and  the  trade  winds,  proceed  to  the  Canary 
Islands  before  they  attempt  to  traverse  the  ocean. 

Upon  the  coasts  of  Africa,  within  the  limits  pointed  out  above,  there  current  of  the 
exists  a  current  directly  contrary  to  the  preceding ;  which  is  neither  less  neUa.  ° 
rapid  nor  less  steady.  Ships,  if  they  approach  too  near  these  coasts,  are  drawn  into 
the  Gulf  of  Guinea,  and  with  great  difficulty  get  out  of  it.  No  adequate  cause  can 
be  assigned  for  this  singular  current.  Some  authors  imagine,  that  there  are  two  cur- 
rents in  the  Atlantic  ocean,  one  at  the  surface,  the  other  at  the  bottom ;  and  that  it 
is  this  latter  which  brings  the  waters  towards  Africa ;  but  such  an  explanation  is  inad- 
missible, from  the  well  known  fact  of  the  general  motion  of  the  sea,  which  is  not 
superficial,  but  which  pervades  the  whole  of  the  mass.  It  is  more  probable  that  the 
current  in  question  comes  from  the  Straits  of  Gibraltar,  along  the  coasts  of  Africa 
only,  where  the  waters  have  not  acquired  all  the  velocity  of  the  general  motion ;  but 
we  can  affirm  nothing  with  certainty  on  the  subject. 

A  third  very  celebrated  current  is  "that  by  which  the  waters  of  the  At-  I  current  of  the 
lantic  are  carried  violently  into  the  Gulf  of  Mexico,  and,  discharging  |  co" 
themselves  through  the  channel  of  Bahama,  run  with  inconceivable  rapidity  towards 
the  north,  or  rather  the  north-east.  It  follows  the  coasts  of  the  United  States,  be- 
comes larger,  and  at  the  same  time  weaker,  and  extends,  according  to  some  naviga- 
tors, as  far  as  the  coasts  of  Scotland  and  Norway.  It  is  easily  known  by  the  beautiful 
blue  colour  of  its  waters. 

The  polar  currents  of  the  north  exhibit  very  remarkable  effects ;  it  is  I  currents  of 
they  which  bring  upon  the  coasts  of  .Iceland  such  an  enormous  quantity  |  sea.  ro 
of  ice,  that  all  the  northern  gulfs  of  that  country  are  filled  with  it  to  the  very  bottom, 
though  they  are  often  500  feet  in  depth.     The  ice  is  sometimes  raised  up  so  as  to 
form  mountains.     Some  years  no  ice,  but  immense  collections  of  float-     Floating 
ing  wood,  particularly  pines  and  firs,  are  cast  ashore.    It  is  in  the  semi-     woodt 
circular  hollow  of  the  northern  coast  of  Iceland  that  the  wood  and  ices  are  accu- 
mulated.    It  is  evident,  that  it  is  one  and  the  same  cause  which  brings  them  thither; 
and  as  it  is  impossible  that  great  trees  can  be  produced  under  the  pole  itself,  the 
wood  can  come  only  from  Siberia  or  North  America. 

The  phenomenon  of  these  floating  forests,  which  are  only  found  in  the  circum- 
polar  seas  of  the  north,  has  very  much'  engaged  the  attention  of  geographers,  and 
it  is  not  yet  perfectly  explained.  It  is  believed,  that  the  wood  is  drifted  partly  from 
the  Gulf  of  Mexico,  by  the  current  of  Bahama,  because  specimens  of  timber  have 
been  occasionally  seen,  which  grows  only  in  Mexico  and  Brazil.  These  kinds  how- 
ever are  in  small  quantities.  Siberia  and  the  unknown  northern  coast  of  America, 
contribute  probably  much  greater  portions.* 

It  is  very  probable,  that  there  may  be  in  the  same  place  a  double  I  Double  cur- 
local  current,  the  one  above,  near  the  surface  of  the  water,  the  other  at  |  rents> 
the  bottom.     Several  facts  seem  to  prove  this  hypothesis,  which  waS  first  proposed 
by  the  celebrated  Halley.     In  the  sea  round  the  Antilles,  there  are  some  places 
where  a  vessel  may  moor  itself  in  the  midst  of  a  current,  by  dropping  to  a  certain 
known  depth,  a  cable  to  which  is  attached  a  sounding  lead.     At  that  depth,  there 
must  unquestionably  be  a  current  contrary  to  that  which  is  at  the  surface  of  the  wa- 
ter; the  stationary  and  quiet  situation  of  the  vessel  arises  from  the  equality  of  the 


*  See  for  a  more  detailed  opinion,  the  article  Iceland,  of  this  work. 
VOL.  I.— X 


162  BOOK  FOURTEENTH* 

two  forces  which  act,  the  one  upon  the  ship,  and  the  other  upon  the  cable  with  the 
sounding  lead.*  Similar  circumstances  have  been  observed  in  the  Sound.  There 
is  reason  to  believe  that  the  Mediterranean  discharges  its  waters  by  an  inferior  or 
concealed  current.  A  difference  of  density  in  the  beds  of  water,  a  great  rapidity  of 
motion,  and  the  coherence  of  fluid  particles,  are  plausible  reasons  in  favour  of  this 
hypothesis  of  double  currents. 
ophite  cur-  I  It  is  more  easy  to  prove  and  explain  the  existence  of  opposite  cur- 

I  rents  which  pass  along  by  the  side  of  each  other.  In  the  Kattegat,  a 
northern  current  proceeds  from  the  Barfic  along  the  coasts  of  Sweden,  and  another, 
a  southern  current,  enters  into  the  Baltic  along  the  coasts  of  Jutland.  In  the  North 
Sea  there  is  a  north  current,  which  comes  from  the  Pas-do-Calais,  or  that  part  which 
separates  the  English  channel  from  the  North  Sea,  and  a  south  current  which  goes 
from  the  Orkneys  along  the  British  coast.  The  great  rivers,  while  discharging  them- 
selves, occasion  currents  at  their  mouth  often  contrary  to  those  of  the  sea.  It  would 
be  superfluous  to  produce  any  examples  of  this. 
Eddie*  of  wa-  I  When  two  currents  of  a  moro  or  less  contrary  direction,  and  of  equal 

I  force,  meet  in  a  narrow  passage,  they  both  turn  as  it  were  upon  a  cen- 
tre, which  is  sometimes  spiral  until  they  unite,  or  one  of  the  two  escapes.  This  is 
whirlpools.  |  what  is  termed  a  whirlpool  or  eddy.  The  most  celebrated  are,  the  FAI- 
ripus,  near  the  Island  of  Euboea,  Charybdis,  in  the  straits  of  Sicily,  and  the  Mal- 
stram,  in  the  north  of  Norway.  These  eddies  sometimes  augment  their  force  by 
means  of  two  contrary  high  tides,  or  by  the  action  of  the  winds  ;  they  draw  vessels 
along,  and  dash  them  against  the  rocks,  or  engulf  them  in  the  eddies,  the  wrecks 
not  appearing  till  some  time  afterwards.  Upon  this  simple  ground,  very  marvellous 
fables  have  been  invented,  and  mention  has  been  made  of  gulfs  at  the  bottom  of  th<^ 
sea,  and  subterraneous  rivers,  and  other  things,  the  existence  of  which  is  quite  ima- 
ginary. 

D*.pjJ»  and  I  The  depth  of  currents  is  a  physical  problem  very  difficult  to  solve. 
current?  |  The.  perpetual  currents,  however,  from  their  regularity,  and  from  their 
extremely  strong  action,  even  in  the  greatest  calm,  sufficiently  indicate  that  they  have 
a  considerable  depth.  Their  rapidity  is  no  better  known.  It  is  independent  of 
winds  and  undulations.  But  which  of  these  two  forces  is  to  be  distinguished  as 
that  which,  acting  on  the  surface  is  more  sensibly  felt  by  navigators  1  There  are 
many  other  questions  impossible  to  solve  that  might  be  proposed  on  the  subject  of 
the  ocean,  —  the  cradle  of  the  universe,  and  perhaps  its  grave. 


The  facts  recently  brought  to  light  respecting  the  action  of  the  ship  itself  on  the 
compass,  afford  reason  to  believe  that  some  of  the  currents  mentioned  by  navigators  are  ima- 
ginary. The  existence  of  these  currents  has  been  inferred  in  many  cases  from  the  difference 
between  the  true  course  of  a  rfhip  as  ascertained  by  observation,  and  her  apparent  course  as 
shown  by  the  compass.  This  difference,  however,  is  explained  in  a  satisfactory  manner  by  the 
deflection  of  the  needle  from  the  magnetic  north,  by  the  action  of  the  mass  of  the  ship  upon 
it  ;  in  consequence  of  which  a  ship's  apparent  course  is  often  found  to  differ  from  her  true,  by 
one  or  even  two  points.  The  errors  in  reckoning  which  this  produced,  as  mariners  were  long 
ignorant  of  their  cause,  were  often  ascribed  to  currents.  See  Sain  on  the  Variation  of  tl,< 
Compa»»t  Edinburgh,  181  7. 

*  Observations  of  Dr.  Stubbs,in  the  Philosophical  Transactions  No.  27. 
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BOOK  XV. 

Continuation  of  the  Theory  of  Geography.     Of  the  Fluid  which  surrounds  the  Globe, 
or  the  Atmosphere.     Of  Meteors. 

HAVING  gratified  our  curiosity  with  contemplating  the  wonders  of  the  earth,  we 
proceed  to  the  consideration  of  the  vast  assemblage  of  fluids  with  which  it  is  sur- 
rounded,  and  which  may  be  said  to  constitute  an  integral  part  of  the  globe  itself. 
This  celestial  ocean,  which  is  called  the  atmosphere,  that  is  to  say,  the  sphere  of 
vapours,  forms  the  subject  of  our  present  researches. 

The  atmosphere  is  the  grand  laboratory  of  nature,  in  which  the  vari-  |  oeneraiviews. 
ous  gases  exhaled  from  our  globe  are  collected  together,  and  distilled,  mixed,  de- 
composed, volatilised,  condensed,  or  precipitated  in  an  endless  round,  according  to 
laws  which  chemists  often  in  vain  attempt  to  discover.  All  terrestrial  beings  pay 
tribute  to  the  atmosphere  ;  all  receive  from  it  the  principles  necessary  for  life  and 
vegetation,  and  probably  even  inorganic  existence  is  dependent  upon  it.  There  is, 
perhaps,  no  substance  which  is  not  reducible  to  the  aeriform  state  by  heat,  and  which 
cannot  be  rendered  a  solid  by  cold.  Were  this  planet  transported  into  the  tempera- 
ture which  Mercury  possesses,  a  part  of  our  sea  and  of  our  land  would  evaporate, 
and  mingle  with  the  atmosphere  ;  and,  on  the  other  hand,  should  our  globe  at  any 
time  wander  towards  the  cold  regions  of  Saturn  or  Uranus,  a  great  portion  of  our 
atmosphere  would  be  condensed  and  pass  to  the  solid  form.  Our  atmosphere,  there- 
fore, may  be  thus  defined:  "  The  assemblage  of  all  substances  capable  of  preserving 
the  aeriform  state  at  the  degree  of  temperature  which  prevails  around  the  terrestrial 
globe." 

The  atmospheric  fluids  may  be  divided  into  three  classes  :  the  first 
comprehends  air,  the  atmospheric  fluid  properly  so  called  ;  the  second 


consists  of  aqueous  and  other  vapours  suspended  in  the  atmosphere  ;  the  third  is  com- 
posed of  the  various  fluids  that  are  aeriform,  or  supposed  to  be  such,  which  show 
their  existence  in  the  atmosphere,  either  visibly  or  by  their  effects.  We  shall  con- 
sider the  bodies  comprehended  under  each  of  these  classes  only  according  to  the 
relation  which  they  bear  to  physical  geography,  referring  such  of  our  readers  as  are 
anxious  for  more  detailed  information,  to  those  excellent  treatises  which  have  served 
as  guides  to  us. 

Jlir,  which  forms  the  greatest  part  of  the  atmosphere,  is  not  a  simple  |  Air. 
clement.*  Modern  chemistry,  by  analyzing  common  air,  and  by  again  compound- 
ing it,  has  proved  that  there  are  two  substances  which  enter  into  it  in  very  different 
proportions,  namely,  27  parts  of  oxygen  gas,  which  was  formerly  termed  pure  air, 
and  73  of  azotic  gas,  otherwise  called  impure  air.  Sometime  we  find  only  71  parts 
in  the  hundred  of  azotic  gas,  and  2  of  carbonic  acid  gas  or  fixed  air.  But  the  car- 
bonic acid  being  very  soluble  in  water,  is  quickly  absorbed  by  rain,  so  that  its  conti- 
nuance in  the  atmosphere  is  but  momentary;  besides,  its  gravity  confines  it  to  the 
lower  regions.  On  the  other  hand,  inflammable  air,  which  is  now  termed  hydrogen 
gas,  gains  the  superior  regions  of  the  atmosphere  by  its  great  lightness.  This  gas 
appears  to  rise  even  to  a  greater  height  than  the  aerostatic  balloons,  machines  which 
entirely  owe  to  it  their  ascending  force.  Certain  it  is,  that  M.  Gay-Lussac,  at  the 
height  of  20400  feet,  filled  a  bottle  with  air,  which  was  not  charged  with  more  hy- 
drogen than  that  which  we  breathe.  f 

It  is  only  oxygen  gas  which  is  fit  for  animal  respiration.  But  if  it  existed  in  too 
great  a  proportion,  it  would  be  the  means  of  exciting  our  vital  spirits  to  an  excessive 
degree,  it  would  exhaust  our  strength,  and  in  fact  make  us  live  too  fast.  On  the 
other  hand,  azotic  gas,  as  its  Greek  name  indicates,  is  incapable  of  supporting  ani- 

*  Hatty,  Trait£  de  Physique,  ^  301—391. 

f  Libes,  Dictionnaire  de  Physique,  au  mot  Am. 
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mal  life.    It  is  then  the  mixture  of  these  two  gases  which  renders  the  atmosphere  so 
favourable  for  animal  existence. 

salubrity  of  I  Plants  and  insects  absorb  and  respire  azotic  gas ;  tHe  former  especially 
the  air.  |  exhale  oxygen  gas,  only,  however,  when  they  are  exposed  to  the  rays  of 
the  sun.  Hence  the  reason  why  the  air  in  a  fine  plain  lightly  shaded  with  wood  is 
so  salubrious ;  whereas,  in  the  interior  of  extensive  forests,  we  generally  find  the  air 
very  thick  and  unwholesome.*  But  we  can  no  where  enjoy  air  better  fitted  to  sup- 
port the  vital  powe*s  in  just  equilibrium  than  at  sea,  where  the  continual  motion  of 
the  waters  preserves  the  oxygen  and  the  azote  in  due  proportions, 
colour  of  air.  |  The  air  is  a  fluid  so  extremely  rare  and  subtle,  that  it  becomes  sensi- 
ble to  the  touch,  only  when  in  motion,  for  example,  when  the  wind  is  blowing.  In 
its  state  of  purity  it  is  equally  insipid  and  inodorous.  According  to  rigid  Newtonians, 
air  is  transparent,  or  rather  invisible;  and  the  azure  colour  of  the  atmosphere  arises 
from  the  greater  refrangibility  of  the  blue  rays  of  light.f  Other  philosophers  ima- 
gine, that  the  blue  tint  is  inherent  in  air,  that  is,  that  the  particles  of  air  have  the 
property  of  producing  a  blue  colour  in  their  combination  with  light.  J 
weight  of  the  I  The  weight  of  the  air  has  been  made  so  much  the  subject  of  discus- 
air-  I  sion,  that  we  shall  be  very  brief  in  our  observations  concerning  it.  Ga- 

lileo has  demonstrated  the  weight  of  air  by  the  difference  of  weight  between  two  vases 
that  were  filled,  the  one  with  compressed  air,  the  other  with  air  in  its  natural  state. 
The  air  pumps,  the  ascent  of  water  in  a  pipe,  and  the  elevation  of  mercury  in  the 
barometer,  are  all  so  many  proofs  of.  this  fact.  The  pressure  of  a  column  of  air 
reaching  down  from  the  extremity  of  the  atmosphere  to  the  level  of  the  sea,  is  equal 
to  the  weight  of  a  column  of  mercury  of  the  same  thickness,  and  of  28  inches  in 
height.  Take  a  tube  of  glass  about  a  metre,  or  3  feet  1 1  lines  long,  from  4  to  5 
millimetres  (about  2  lines,)  in  diameter,  closed  at  one  end,  and  open  at  the  other; 
fill  it  with  mercury,  appl)  ing  your  finger  to  the  orifice ;  invert  the  tube,  and  place  the 
open  end  in  a  basin  containing  mercury;  withdraw  your  finger,  and  you  will  observe 
at  the  same  instant  the  mercury  descend  in  the  tube  to  the  height  of  about  28  inches. 
In  the  same  manner,  in  our  common  pumps,  the  water  rises  to  a  height  of  32  feet, 
(10.4  metres;)  now,  this  height  is  to  that  of  28  inches,  the  height  of  the  mercury,  in 
the  inverse  ratio  of  the  densities  of  water  and  mercury.  One  and  the  same  cause 
then  operates  here.  It  can  be  nothing  but  the  weight  of  the  external  air  which  acts 
upon  the  mercury  in  the  basin. 

The  barometer,  a  well-known  instrument,  depends  for  the  principle 
of  its  construction  upon  the  experiment  which  we  have  just  now  de- 
scribed. This  instrument,  which  indicates  the  pressure  or  weight  of 
atmospheric  air,  serves  to  measure  the  various  elevations  on  the  surface  of  the  earth. 
The  rising  or  falling  of  the  mercury  in  the  barometer,  is  inseparably  connected  with 
the  density  of  the  air,  which  varies  according  to  the  weight  with  which  it  is  charged. 
It  has  been  demonstrated,  that  when  the  densities  are  in  geometrical  progression, 
the  altitudes  are  in  arithmetical  progression.  We  can  thus  ascertain  the  one  from 
the  other.  The  methods  of  calculation  invented  by  Deluc,  La  Place,  and  Ramond, 
as  well  as  the  rules  for  correcting  the  errors,  occasioned  by  temperature,  can  only  be 
fully  developed  in  those  treatises  specially  dedicated  to  the  higher  branches  of 
physics.  § 

Physical  geography  ought,  however,  to  express  her  gratitude  to  the  sciences,  for 
having  brought  to  perfection  an  instrument,  the  multiplied  use  of  which  alone  en- 
ables us,  with  facility  and  despatch,  to  form  extended  conceptions  respecting  the  con- 
?i!Snutiontof  I  %urati°n  of  the  mountains,  plains,  and  valleys  of  our  globe.  The  pressure 
weight. ' "  I  which  the  air  exerts  on  a  man,  the  surface  of  whose  body  is  15  square  feet, 
is  32,505  pounds,  and  the  variation  of  a  single  line  in  the  height  of  the  mercury  pro- 

*  Ingenhousz,  Experiences  sur  les  Plantes. 

f  Newton,  Optice  Lucis.     Trails  de  Haiiy,  cle  Libes,  etc. 

+  Goethe,  Essai  sur  la  The"orie  des  Couleurs.  Comp.  Bergmann,  Geographic-Physique,  ". 
24.  Fourcroy,  Syst£me  des  Connaissances  Chimiques,  i.  p.  118. 

§  Laplace,  Mecaniqlie  Celeste,  iv.  293.  Ramond,  Memoires  de  I'lnstitut,  Classe  des  Sciences, 
vi.  435,  sqq.  Haiiy,  Physique,  §§  414—430. 
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duces  a  change  of  136  pounds  in  the  pressure  of  the  air.  The  diminution  of  the 
weight  of  the  air  upon  very  high  mountains,  combined  with  other  circumstances, 
occasions  vertigos,  nausea,  hemorrhages,  and  a  feeling  of  universal  uneasiness.* 
It  is  probable,  that  at  a  very  great  height,  the  extreme  rarefaction  of  the  air,  the  ab- 
sence of  azotic  gas,  and  the  abundance  of  hydrogen  gas,  w.ould  cause  immediate 
death.  The  proportion  subsisting  between  the  weight  of  air,  and  of  dis- 
tilled water  at  the  temperature  of  zero  on  Reaumur's  thermometer,  and 
with  a  mean  pressure  of  28  inches  of  mercury,  according  to  the  very 
accurate  experiments  of  M.  Biot,|  is  that  of  1  to  77030. 

The  air  exerts  a  pressure  equal  on  all  sides,  otherwise  fragile  bodies  would  soon 
be  broken.  The  moment  that  the  equilibrium  of  its  parts  is  destroyed,  by  whatever 
cause,  this  property  produces  an  instant  exertion  to  re-establish  it ;  and  this  is  the 
principle  of  all  its  movements.  It  is  also  necessary  to  observe  that  the  weight  of 
the  atmospheric  air,  in  its  ordinary  state,  arises  perhaps  in  a  great  measure  from  the 
presence  of  various  foreign  bodies  which  are  floating  in  it  continually.  Lambert, 
after  speaking  of  the  difference  which  is  found  between  the  actual  propagation  of 
sound,  and  that  which  theory  gives,  has  estimated,  that  if  we  consider  a  cubic  foot 
of  air  as  composed  of  684  parts,  222  of  these,  or  nearly  one-third  of  the  whole,  will 
consist  of  extraneous  matter.  { 

The  elasticity  of  the  air  is  the  property  which  it  possesses  of  resisting  the  force 
of  compression,  and  of  recovering  its  original  volume,  or  even  a  volume  of  greater 
dimensions,  as  soon  as  the  compressing  force  ceases  to  act.  We  cannot  exactly 
compute  the  limits  of  the  compressibility  and  the  dilatability  of  the  air;  we  know, 
•  however,  that  they  are  of  vast  extent.  Boyle  affirms,  that  without  the  assistance  of 
heat,  he  has  dilated  air  13,766  times.§  Every  one  knows  the  manner  in  which  air 
is  compressed  in  an  air-gun,  and  the  force  with  which  it  can  be  made  to  impel  a  ball. 

The  greater  the  elasticity  possessed  by  the  air,  the  larger  space  it  oc-  Expansive 
cupies;  in  other  words,  the  more  it  dilates  itself.  Newton  calculated,  P°werofau-. 
that  at  the  height  of  87  leagues,  the  air  would  be  many  thousand  million  times  more 
rarified  than  at  the  surface  of  the  earth.  ||  But  this  rarefaction  must  have  limits.  In 
proportion  as  the  force  with  which  each  particle  tending  to  escape  from  those  which 
are  under  it,  becomes  less  than  the  force  of  gravity  which  draws  it  towards  the  earth, ' 
in  the  same  proportion  the  spring  or  elastic  power  of  the  air  will  be  gradually  weak- 
ened. The  dilatability  of  the  air  must  therefore  have  its  boundary  fixed  at  the  point 
where  these  two  opposite  forces  shall  be  equal.  As  we  do  not  know  to  what  extent 
the  progressive  rarefaction  of  the  air  is  carried,  we  are  unable  of  course  to  deter- 
mine the  precise  height  of  the  atmosphere.  There  are  various  methods  of  ascer- 
taining it,  which  are  all  correct  to  a  certain  degree,  but  still  insufficient  to  conduct 
us  to  the  ultimate  boundary.  If  we  agree  with  Deluc,!F  and  regard  the  air  as  jether 
condensed  by  gravitation,  it  will  follow,  that  if  the  earth  were  the  only  great  body  in 
the  universe,  its  atmosphere  would  know  no  bounds.  But,  as  there  are  Height  of  the 
other  globes,  air  at  a  certain  distance  must  commence  to  gravitate  to-  atn">sphere. 
wards  them,  and,  gradually  ceasing  to  dilate,  will  condense  itself  anew.  This  how- 
ever conveys  to  us  no  positive  information.  Astronomers  avail  themselves  of  refrac- 
tions, which  are  sensible  to  18  degrees  below  the  horizon,  but  they  vary  with  the 
temperature ;  however,  by  taking  a  medium,  we  may  conclude  the  height  of  the  atmo- 
sphere to  be  228,000  feet,  or  between  15  and  20  leagues.**  The  barometer  would 
furnish  a  sure  and  easy  mode  of  resolving  the  question,  if  air  was  not  compressible; 
but  the  different  extent  of  beds,,  pr  portions  of  air,  of  the  same  weight,  and  the 
pressure  of  heterogeneous  bodies,  render  the  calculation  long  and  uncertain.  Deluc 
has  found  that  the  height  of  the  atmosphere,  taken  at  that  point  where  the  mercury 
shall  rise  only  one  line,  will  be  150,600  feet,  or  about  11  leagues,  and  that  where  the 
mercury  is  elevated  in  the  tube  only  one-tenth  of  a  line,  the  height  will  be  213,030 
feet,  or  about  15  leagues  and  a  half. 

*  Saussure,  Voyages,  Nos.  559  et  2021.  f  Haiiy,  Physique,  §  394. 

*  Memoires  de  Berlin,  1768.  §  Wallis,  Hydrostadt.  Prop.  13. 
8  Newton,  Optice,  Quacst.  28. 

1  Modifications  de  1' Atmosphere,  vol.  ii.  p.  248.          **  Lalande,  Astronomie,  vol.  ii.  p.  559. 
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The  terrestrial  atmosphere  either  dilates  or  compresses  itself  accord- 
ing to  the  prevalence  of  heat  or  of  cold.  Under  the  equator,  the  rare- 
faction produced  by  the  rays  of  the  sun  unites  with  the  centrifugal  force 
in  causing  the  atmosphere  to  swell  in  such  a  manner  as  to  form  around  the  earth  a 
spheroid  extremely  flattened.  Laplace  imagines  that  the  difference  between  the  two 
axes  cannot,  at  its  maximum,  be  less  than  that  of  2  from  3.  It  is  very  natural  to  sup- 
pose that  there  is  a  kind  of  flux  and  reflux  in  the  atmosphere,  corresponding  to  the 
tides  of  the  ocean.  But  D'Alembert  and  Boscovich  have  shown  that  the  attractive 
powers  of  the  sun  and  moon  act  but  feebly  upon  so  subtle  a  fluid  as  the  atmosphere.* 
Evaporation.  1  The  immense  quantity  of  particles  which  terrestrial  bodies  emit  by 
t)iodk°  M  I  evaporation,  rise  into  the  air  under  the  form  of  vapours.  Under  the 
equator  this  transpiration  of  the  globe  is  very  strong,  and  even  the  polar  cold  does 
not  entirely  prevent  it.  According  to  some  philosophers,  there  exists  a  great  differ- 
ence between  tranquil  evaporation,  by  which  only  the  particles  of  water,  transformed 
into  an  elastic  fluid  rise  in  the  air,  and  tumultuous  evaporation,  in  which  the  elastic 
vapours,  disengaging  themselves  with  great  rapidity,  carry  along  with  them  a  great 
number  of  aqueous  particles  in  their  natural  state. f 

Tranquil  evaporation,  which  takes  place  in  temperate  and  cold  regions,  does  not 
so  much  change  the  natural  state  of  the  atmosphere  as  the  tumultuous  evaporation, 
which  is  in  continual  operation  in  the  torrid  zone.  The  aqueous  particles,  which  are 
numerously  diffused  through  the  atmosphere  in  hot  countries,  deprive  it  of  a  portion 
of  its  caloric,  and,  consequently,  of  its  elasticity,  which  renders  it  less  sensible  to 
every  kind  of  commotion,  and  explains  the  great  steadiness  of  the  barometer  in  that 
zone.  It  is  certain  that  neither  the  periodical  rains,  nor  even  the  hurricanes,  can 
disturb  the  uniform  tranquillity  which  the  barometer  exhibits  in  the  neighbourhood  of 
the  equator ;  whereas,  the  nearer  we  approach  the  pole,  so  much  the  more  consider- 
able do  its  oscillations  appear.  This  variation  of  weight  in  the  atmosphere  in  the 
temperate  zones  can  be  attributed  only  to  the  variations  of  elasticity  produced  by 
evaporation.  The  different  nature  of  terrestrial  substances  also,  serves  to  modify 
Nature  of  eva-  I  evaporation.  The  azotic  and  carbonic  gases  abundantly  disengaged 
^orations.  |  from  many  rocks  and  earths,  cannot  be  unconcerned  in  that  chemical 
operation  by  which  the  atmospheric  fluid  is  unceasingly  renewed.  A  number  of 
earthy  particles,  reduced  to  extreme  tenuity,  rise  in  the  air,  as  is  evident  from  the 
saline  and  sulphureous  showers  which  sometimes  fall.  Even  the  quantity  of  the 
evaporation  depends  upon  the  kind  of  substances  composing  the  surface  of  the  globe. 
Earth,  mixed  with  water,  furnishes  more  vapours  than  pure  water  ;J  owing  undoubt- 
edly to  a  sort  of  fermentation  which  disengages  a  greater  portion  of  caloric.  §  From 
a  similar  cause,  water  evaporates  more  powerfully  at  the  moment  of  its  congelation- 
The  air  is  impregnated  with  an  immense  quantity  of  vapours  from  numerous  plants ; 
the  evaporation  from  the  helianthus  annuus,  is  17  times  greater  than  that  from  an 
equal  extent  of  the  surface  of  the  human  body.  What  then  must  be  the  influence 
of  those  thick  forests  which  in  many  countries  still  cover,  such  vast  spaces ! 

The  majority  of  natural  philosophers  having  not  yet  with  sufficient  minuteness 
examined  the  various  ways  in  which  evaporation  is  modified,  are  content  with  affirm- 
ing, that  part  of  the  water  which  rises  in  vapour  is  intimately  mingled  with  the 
atmospheric  air  which  dissolves  it ;  this  water  is  invisible  ;  but  when  the  air  is  satu- 
rated, the  watery  particles  which  continued  to  rise  are  no  longer  dissolved,  but  re- 
main suspended  in  vesicular  vapours,  the  union  of  which  forms  the  clouds  and  mists, 
and  gives  rise  in  general  to  all  aqueous  meteors.  It  happens  also  that  a  part  of  the 
water  dissolved  by  the  air  in  disengaging  itself  anew,  from  whatever  cause,  assumes 
the  form  of  vesicular  vapours. 

Aqueous  me-    I      Aqueous  meteors  present  themselves  to  our  view  under  two  forms  : 
I  suspended  in  the  air  as  mists  and  clouds,  or  falling  to  the  ground  like 

*  Mann,  M^moire  sur  le  Flux  et  Reflux  de  P  Atmosphere,  dans  les  Me"moires  de  I'Acad&nie 
de  Bruxelles,  torn.  iv. 

f  Hube,  sur  1'Evaporation,  p.  49—52,  103—402. 

*  Bazin,  Memoire  de  1* Academic  de  Paris,  1741. 

§  Is  it  not  rather  owing  to<he  greater  quantity  of  surface  which  the  water  thus  moistening 
the  earth,  exposes  to  the  action  of  the  atmosphere  ?  T. 
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dew,  rain,  and  snow.  Cold,  by  condensing  the  vapours  which  are  already  elevated 
in  the  air ;  heat,  by  rarefying  the  air,  and  by  disposing  and  exciting  the  vapours  to 
disengage  themselves  and  ascend  from  the  earth,  and,  in  short  any  change  whatever 
in  the  physical  constitution  of  the  atmosphere,*  produces  that  visible  union  of  va- 
pours termed  mists,  when  they  are  extended  over  the  surface  of  the  earth,  and  clouds 
when  they  float  in  the  air.  In  ascending  to  the  summit  of  mountains  the  traveller 
frequently  passes  through  a  zone  of  clouds,  and  beholds  the  extensive  vapours  of 
which  it  is  composed  stretched  under  his  feet  like  a  vast  plain  covered  with  snow  ;"f 
but  even  on  Chimborazo,  the  loftiest  mountain  of  the  Andes,  there  are  always  to  be 
seen,  at  an  immense  height,  certain  whitish  clouds,  resembling  flakes  of  wool. .  These 
clouds,  which  are  perhaps  a  hundred  leagues  from  the  globe,  probably  owe  their 
elevation  to  that  negative  electricity  with  which  they  are  charged,  which  repels  them 
from  the  earth,  while  positive  electricity  occasions  the  mists  to  descend.  J 

Deluc  observed  a  very  elevated  cloud  descend  with  rapidity  towards  the  earth, 
scatter  around  a  shower  of  rain,  and  then  with  equal  velocity  remount  to  its  original 
height  This  was  evidently  the  effect  of  electricity.  § 

JVLists  are  of  two  kinds,  dry  and  wet;  the  latter  are  seldom  to  be  met  |  Mists. 
with  in  the  torrid  zone,  but  they  continually  brood  over  the  polar  regions.  It  is  easy 
to  account  for  this  difference ;  the  habitual  compression  of  the  atmosphere  and  its 
density  being  much  greater  towards  the  polo,  vapours  can  rise  and  detach  themselves 
from  the  earth.  The  dry  fogs,  according  to  some  philosophers,  arise  from  subter- 
raneous vapours ;  they  exhibit  an  intimate  connection  with  volcanic  eruptions.  Such 
was  the  case  with  the  celebrated  mist  which  in  1783  enveloped  all  Europe,  at  the  mo- 
ment when  the  volcanic  fire  made  Iceland  tremble,  and  immediately  after  the  disas- 
ter of  Calabria.  1 1 

In  1755,  before  the  dreadful  calamity  which  befel  Lisbon,  a  similar  fog  overspread 
the  Tyrol  and  Switzerland ;  it  appeared  composed  of  earthy  particles  reduced  to  an 
extreme  degree  of  fineness. IT  Among  the  aqueous  meteors  which  fall  to  |  Dews, 
the  earth,  none  has  given  rise  to  more  conjecture  than  dew,  for  it  appears  to  have  a 
two-fold  origin ;  it  may  in  part  be  produced  from  the  transpiration  of  plants ;  but  the 
greatest  quantity  is  formed  by  the  precipitation  of  vapours,  which,  during  a  warm 
day,  have  been  elevated  to  a  considerable  height.  The  influence  of  electricity  in 
this  phenomenon,  is  quite  undoubted,  although  as  yet  indistinctly  explained ;  for  it  is 
only  after  a  day  in  which  the  air  has  been  highly  electrical,**  that  the  dew  is  found 
in  abundance ;  and  it  is  no  where  formed  in  larger  quantities  than  on  the  surface  of 
bodies  which  are  non-conductors  of  electricity,  as  glass  and  porcelain.  Metals,  on 
the  contrary  appear  to  absorb  it.  There  is  hardly  any  dew  in  the  Polar  regions,  in 
dry  climates,  or  on  the  coasts  of  seas  in  temperate  zones.  It  is  much  more  abun- 
dant in  hot  countries,  where  it  is  often  a  substitute  for  ruin;  but,  in  several  places, 
it  is  equally  hurtful  to  the  growth  of  plants,  and  to  the  health  of  man,  particularly  in 
marshy  countries,  where  the  vapours  which  rise  during  the  day  are  of  a  very  unwhole- 
some nature. 

Hoar  froast,  is  a  kind  of  dew  .which  has  frozen  the  moment  it  falls. 
When  attached  to  trees  stripped  of  their  foliage,  it  presents  the  appear- 
ance of  crystallized  vegetation. 

Rain  falls  from  the  clouds,  when  the  vesicular  vapours,  of  which  it  is  |  Rain, 
partly  composed,  unite  into  drops.     These  drops,  in  our  climate,  are  only  a  few  lines 
in  diameter,  but  in  the  torrid  zone  they  amount  to  an  inch.     So  that  the  difference 
which  we  remark  between  the  ordinary  rain  and  that  which  falls  during  a  strom,  ap- 
pears to  be  only  accidental,  and  the  origin  of  both  may  be  attributed  to  a  diminution 

*  Bergmann,  Geographic-Physique,  §  113,  114. 

f  Iteichardt,  Voyage  aerien,  Gazette  de  Berlin,  Jain,  1810. 
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$  Hube,  sur  I' Evaporation,  chap.  i.  p.  291,  ar/r/. 
§  Deluc,  Modifications  dc  1' Atmosphere,  ii.  724. 
B  Beroldingen,  inflexions  sur  le  grand  brouillar 
hysique  de  Cotha,  ii.  9,  iv.  114,  v.  119. 

1   Lambert,  Act.  Helv.  torn.  iii.     Bergmami,  Geographic-Physique,  §  123. 
*  Du  Fay,  Mcmoirc  sur  la  liosee.     Mcmuircs  de  1'Acad.  des  Sciences,  17:lfi,  p.  35?. 


Beroldingen,  inflexions  sur  le  grand  brouillard.     Brunswick,  1893,  (en  All.)  Magasin  de 
Physique  de  C.otha,  ii.  9,  iv.  114,  v.  119. 
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of  electricity  in  the  clouds.  Mountains  constitute  so  many  points  which  draw  off  the 
electric  fluid,  and  hence  it  rains  almost  continually  in  certain  hilly  countries,  as  on 
the  eastern  side  of  Norway  and  Scotland.  In  those  regions  where  thunder  is  un- 
known, as  in  the  environs  of  Lima,  and  on  the  side  of  Peru,  rain  is  a  phenomenon 
equally  unknown.* 

snow.  |      When  aqueous  vapours  are  congealed,  either  while  falling,  or  when  in 

the  air  previous  to  their  falling,  they  form  snow.  The  ordinary  crystallization  of  sal 
ammoniac  in  little  feathery  crystals,  presents  phenomena  similar  to  those  which  take 
place  in  the  crystallization  of  snow.f  ""If,"  says  M.  Monge,  "we  fill  a  deep  glass 
to  which  heat  has  been  applied,  with  a  saturated  solution  of  sal  ammoniac  in  a  warm 
state,  and  then  let  it  gradually  cool  in  a  calm  air,  the  surface  of  the  liquid  will  be  the 
first  to  arrive  at  the  point  of  supersaturation,  as  well  from  the  direct  cold  which  it  ex- 
periences, as  from  the  concentration  which  the  evaporation  promotes  in  that  part ; 
it  is  on  the  surface,  then,  that  the  first  crystals  are  formed.  These  crystals,  which 
are  extremely  minute,  sink  as  soon  as  they  are  formed ;  and  they  descend  with  slow- 
ness, because  their  specific  gravity  is  not  much  greater  than  that  of  the  liquid  which 
contains  them,  at  the  same  time  their  volume  increases  by  the  addition  of  similar  crys- 
tals, which  are  formed  during  their  descent,  so  that  they  reach  the  bottom  of  the  vase 
in  large  white  flakes.  The  rapid  progress  of  the  crystallization  is  entirely  owing  to 
the  affinity  of  the  particles.  The  first  crystal  which  begins  to  descend,  forms,  as  it 
were,  a  rallying  point,  or  nucleus,  to  all  the  particles  which  have  a  tendnecy  to  unite.'* 
By  a  reference  to  these  phenomena,  we  may  explain  the  formation  of  snow ;  the  first 
crystals  of  which,  produced  at  a  great  height  in  the  atmosphere,  determine,  as  they 
descend,  by  the  excess  of  their  specific  gravity,  the  crystallization  of  aqueous  parti- 
cles, which  without  their  presence,  the  surrounding  air  would  have  retained  in  a  state 
of  solution.  The  result  is  the  formation  of  stars  of  six  rays,  when  the  weather  is 
sufficiently  calm,  and  the  temperature  not  too  high  to  deform  the  crystals  by  melting 
off  their  angles ;  but  when  the  atmosphere  is  agitated,  and  the  snow  falls  from  a  great 
height,  the  crystals  clash  together,  unite  in  groups,  and  form  irregular  flakes. 
Hail.  |  Hail,  according  to  all  appearances,  is  a  species  of  snow,  or  of  snowy 

rain,  which  has  undergone  a  variety  of  congelations  and  superficial  meltings  in  its 
passage  through  different  zones,  some  temperate,  and  others  frozen.  But  what 
cause  can  produce  these  great  variations  of  temperature?  We  answer,  electricity, 
which,  in  combining  oxygen  and  hydrogen,  deprives  them  of  part  of  their  caloric.  J 
Hail,  accordingly,  even  that  which  falls  in  spring,  is  accompanied  by  marks  of  elec- 
tricity. §  It  is  by  an  electrical  apparatus  that  we  can  produce  artificial  hail.  ||  We 
may  add,  that  volcanic  eruptions  are  often  followed  by  the  fall  of  hailstones  of  enor- 
mous size. IT  The  violence  with  which  hail  is  discharged  upon  the  earth,  under  an 
oblique  angle;  and  independently  of  the  wind,  would  be  explained  by  supposing, 
with  the  celebrated  Volta,  two  electrical  clouds  drawn  towards  each  other  in  a  verti- 
cal direction,  and  by  their  shock  producing  hail,  which,  by  the  law  of  the  composi- 
tion of  forces,  would  then  be  projected  in  the  diagonal  of  its  gravity,  and  of  the 
result  of  the  two  directions  of  the  clouds. 

Effects  of  I  Such  are  the  principal  circumstances  which  natural  philosophy  has 
t2«-«?us  I  supposed  to  concur  in  the  formation  of  aqueous  meteors.  Their  be- 
neficial influence  upon  the  earth  is  a  point  more  easy  to  determine.  We  observe  all 
nature  languish,  when  the  atmosphere  retains  for  too  long  a  time  the  fluid  arising 
from  the  earth.  Plants  fade  and  droop ;  animals  feel  their  strength  failing  them. 
Man  himself,  breathing  nothing  but  dust,  can  with  difficulty  procure  shelter  from  the 
sultry  heat  by  which  his  frame  is  parched  and  overpowered;  but  scarcely  have  iho 
waters  of  heaven  descended  from  the  clouds,  when  all  living  beings  begin  to  revive ; 

*  Hube,  suri' Evaporation,  chap.  51,  56,  p.  296,  328. 
•f-  Monge,  Annales  de  Chimie,  v.  p.  1.  s<j(j. 

*  Journal  de  Physique,  ou  Observations,  &.c.  de  Rozier,  1778,  Sept.— Cotte,  Journal  General 
de  France,  1788,  No.  95.     Magas'm  de  Gotha,  vi.  &c.     Libes,  Dictionnaire  de  Physique. 

§  Senebier,  Journal  de  Physique,  1787,  Mai. 

||  Quinquet  et  Seiferheld,  voyez  Magasin  de  Golha,  vi.  189;  vii,  45 — 47,  &C. 

1  Stcphcusou's  Picture  of  Iceland,  p.  307,  (in  German.) 
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the  fields  resume  their  green  attire,  the  flowers  their  lively  tints,  animals  the  sportive 
freedom  of  their  motions,  and  the  elements  of  the  air  their  healthful  equilibrium. 
Snow  itself,  whose  very  name  alarms  the  natives  of  the  tropics,  is  productive  -of  real 
advantages  in  the  economy  of  nature  ;  it  secures  the  roots  of  plants  against  the 
effects  of  intense  cold  ;  it  serves  gently  to  moisten  those  lands  from  which,  owing 
to  their  local  situation,  the  rain  is  too  soon  carried  off;  and  it  paves  for  the  inhabi- 
tant of  the  north  commodious  and  agreeable  roads,  along  which  he  gaily  skims  in 
his  light  and  nimble  sledge  ;  whilst  the  occupants  of  the  south,  living  under  a  cloudy 
sky,  are  strangers  to  the  enjoyments  both  of  winter  and  of  summer.  Hail  alone,  of 
all  the  aqueous  meteors,  never  appears  but  as  a  harbinger  of  distress.  Birds  and 
quadrupeds  instinctively  conceal  themselves,  as  soon  as  they  have  any  presentiment 
of  its  coming.*  Man  can  neither  forsee  its  approach,  nor  arrest  its  ravages  ;  he 
has  been  able  to  ward  off  the  thunderbolts  of  the  sky,  but  he  sees  the  hail  destroy 
his  corn,  break  his  fruit  trees,  and  shatter  the  very  house  where  he  dwells,  without 
being  able  to  prevent  it. 

Excess  of  humidity  might  soon  become  hurtful  to  the  earth,  but  it  is  1  JjjJJJ'J  <?f 
difficult  for  such  excess  to  take  place  ;  the  quantity  of  atmospherical  |  water.P  e 
water  diffused  by  aqueous  meteors  varies  according  to  the  climate.     At  Paris,  it  has 
been  found  that  there  annually  fall  24  inches  of  rain-water  and  of  dew;  at  lolmezzo, 
in  Friuli,  the  quantity  of  rain  alone  amounts  to  82  inches  ;  at  Carfagnano,  in  the 
Appennines,  to  92;  there  fall  at  Grenada,  105;  and  at  Leogane,  in  the  island  of  St. 
Domingo,  150  inches.     It  is  probable  that  in  every  place  the  quantity  of  water  eva- 
porated, determines  that  which  descends  from  the  atmosphere,  f 

The  salutary  effects  of  aqueous  meteors  are  modified  by  the  chemi-  1  |J*ture  ?f  at* 
cal  qualities  of  the  waters  of  the  atmosphere.  The  salt  rain  and  dew  |  ter.sp  ' 
in  the  environs  of  the  Caspian  Sea,  owing  to  the  vapours  which  arise  from  a  soil 
impregnated  with  different  kinds  of  salt,J  probably  contribute  to  those  saline  efflo- 
rescences, which,  according  to  M.  Olivier,  are  gradually  overspreading  the  once 
fertile  soil  of  Persia.  They  are  sio  strong,  that  in  one  cold  summer  night,  you  may 
see  them  on  the  camels,  under  the  appearance  of  hoar  frost  containing  sal-ammo- 
niac. In  the  TMpBt  of  Jutland,  you  may  perceive  fogs  of  a  salt  quality  arising  from 
the  bosom  of  the  sea,  which  consume  the  foliage  of  trees,  and  put  a  stop  to  their 
growth,  without  being  pernicious  to  that  of  grass.  In  France,  the  autumnal  fogs, 
charged  probably  with  electricity,  hasten  sometimes  the  maturity  of  the  grape. 

Amongst  the  aqueous  meteors,  there  are  some  which  were  once  con- 
sidered  as  miraculous,  but  which  more  exact  observation  has  entirely 
divested  of  their  supernatural  character.  Such  are  skoivers  of  bloody 
which  take  place  when  the  rain  water  draws  with  it  a  great  number  of  certain  red 
insects,  which  float  in  the  atmosphere,  or  swarm  on  the  earth.  Showers  of  sulphur 
may  actually  have  occurred,  even  independently  of  volcanic  eruptions,  as  the  air 
contains  carbon  and  sulphuric  gas,  which,  combined  by  caloric,  form  sulphur.  In 
the  month  of  May,  1646,  there  rained  at  Copenhagen  a  kind  of  substance,  which, 
on  being  examined  by  the  philosophers  of  that  day,  appeared  to  be  a  mineral  sul- 
pliur;§  but  the  same  phenomenon  recurring  in  1804,  and  in  the  same  month  of  May, 
the  philosophers  of  the  present  age,  after  analysing  the  precipitated  matter,  per- 
ceived only  a  vegetable  substance  nearly  resembling  the  semen  lycopodii.\\  The 
phosphorescence  of  this  substance,  at  the  moment  of  the  rain,  which  happened  dur- 
ing the  night,  presented  an-  alarming  spectacle.  Other  examples  concur  in  showing 
that  sulphurous  showers  are  in  general  nothing  but  the  fall  of  a  vegetable  powder, 
taken  up  by  a  water-spout;  a  phenomenon  which  we  shall  hereafter  describe.  At 
Bordeaux,  in  1761,  the  wind  raised,  and  bore  through  the  air  a  cloud  composed  of  a 
sort  of  yellowish  dust,  covering  the  stamina  of  the  flowers  of  the  pine-trees  in  the 

*  Cours  complet  d'Agriculture  pratique,  par  Rozier,  Sonnini,  &c.  art.  Mttiorologie. 

f  Delamctherie,  Theorie  de  la  Terre,  sect.  1254.  Cotte,  Meteorologie.  Hales,  Statiques 
des  Ve'gctaux.  Mcmoircs  de  Sedilleuu  (Academic  de  Paris,)  de  Wargentiii  (Academic  de 
Stockholm,)  &c.  &c.  %  Gmelin,  Description  de  la  Ku.ssie,  iii.  11,  12. 

§  Wormius,  Museum,  lib.  i.  cup.  9,  sect.  1.  1  Mcmoires  de  Vjtjuj'i;  -jt  de 
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neighbouring  landes.*  Hurricanes  too  have  sometimes  lifted  up  sheaves  of  corn, 
as  well  as  animals  of  small  size,  such  as  locusts  and  toads,  which,  falling  at  a  con- 
sideraljle  distance,  have  frightened  the  peasants.  The  most  frightful  phenomenon 
of  this  description,  a  shower  of  fire,  has  been  twice  observed  by  a  celebrated  natu- 
ralist, who  declares  he  saw  nothing  more  than  rain  very  strongly  charged  with  elec- 
tricity, and  which  sparkled  on  touching  the  ground. | 

optical  pheno-  I  ^e  come  now  to  consider  luminous  meteors ;  and  first  as  to  those 
mena.  |  which,  according  to  the  principles  of  common  physics,  depend  on  re- 

fraction and  reflection. 

The  solar  rays,  say  the  Newtonians,  in  passing  from  a  rare  into 

a  dense  medium,  undergo  an  inflection,  a  deviation  from  the  direct 
line  of  their  course,  which  is  termed  Refraction: — the  seven  visible  rays  have 
different  degrees  of  refrangibility :  the  red  rays  have  the  least ;  then  come  in  suc- 
cession the  orange,  the  yellow,  the  green,  the  light  blue,  the  indigo,  and  the  violet. 
All  bodies,  which  are  visible  without  being  luminous  or  transparent,  have  the  pro- 
perty of  reflecting  light,  that  is,  of  repelling  it,  and  throwing  it  back.  Even  the 
clouds  and  the  air  possess  this  property.  The  rays  which  have  most  refrangibility, 
are  also  the  most  reflexible.  These  two  causes  present  us  with  the  most  delightful 
and  the  moat  majestic  spectacles  in  nature.  If  the  sky  shines  with  a  beautiful  azure 
hue,  it  is  solely  the  effect  of  the  rays  of  blue,  indigo,  and  violet,  which  are  first  re- 
flected from  the  earth,  and  afterwards  returned  to  us  by  the  atmosphere.  The 
refraction  of  ligjht  enables  it  to  diffuse  itself  gradually  over  our  hemisphere,  obscured 
by  the  shades  of  night,  long  before  the  sun  appears,  even  when  that  luminary  is  18 
degrees  below  our  horizon. 

The  twilight  and  the  dawn  confer  a  substantial  benefit  on  the  labourer, 

the  navigator,  and  the  wretched  inhabitants  of  the  frozen  zone.  By 
their  means  the  two  poles  enjoy  the  solar  light  for  nearly  the  space  of  nine  months. 
The  sun  himself  appears  by  refraction  above  the  horizon  before  he  actually  arrives 
there. 

Rising  and  set-  I  The  brilliant  tints  which  accompany  the  rising  and  setting  of  the  sww, 
ting  of  the  sun.  |  originate  from  this,  that  the  air  towards  night  and  in  tlic  morning  is  con- 
siderably condensed,  and  loaded  with  a  variety  of  vapours.  The Tery* refrangible 
rays  seldom  or  never  reach  us.  The  red  and  yellow  have  alone  inflexibility  enough 
to  penetrate  through  the  atmosphere,  and  to  render  the  vapours  and  clouds  so  many 
moveable  mirrors.  This  then  is  the  reason  why  the  sun  appears  so  often  to  be  red, 
morning  and  evening.  The  delightful  spectacle  of  the  dawn  and  of  twilight  is  al- 
most entirely  denied  to  those  who  live  in  the  regions  of  the  equator,  where  the  sun 
rises  in  a  direction  nearly  vertical.  It  is  towards  the  poles  that  these  reflected  splen- 
dours of  that  great  luminary  are  longest  visible,  often  changing  the  whole  of  the 
night  into  a  magic  day,  of  which  the  inhabitant  of  the  south  of  Europe  can  form  no 
adequate  conception. 

Parheiions.  |  Parhelions,  or  false  suns,  are  phenomena  less  common.  We  see  by 
the  side  of  the  sun,  often  above  and  below,  several  images  of  that  luminary,  more 
or  less  bright.  These  false  suns  are  sometimes  surrounded  by  a  circle  of  pale  light ; 
sometimes  adorned  by  the  colours  of  the  rainbow ;  most  commonly  they  are  not 
exactly  circular,  and  some  have  been  observed  with  luminous  trains.  This  meteor 
has  never  been  seen  at  the  same  time  in  a  number  of  distant  places ;  it  exhibits  a 
different  appearance  even  to  spectators  who  are  near  each  other ;  it  is  therefore  an 
optical  illusion.  As  it  snows  and  hails  generally  at  the  very  time  when  a  false  sun 
disappears,  it  is  supposed  that  it  is  in  a  mass  of  little  spires  of  ice  suspended  in  the 
air  that  the  image  of  the  sun  is  reflected ;  the  rays  pass  probably  through  an  open- 
ing between  thick  clouds,  as  when  one  lets  fall  the  solar  image  in  a  camera  obscura.  J 
There  are  also  false  moons.  These  illusions  can  take  place  only  when  the  sun,  being 
distant  from  the  zenith,  darts  its  rays  obliquely  upon  the  atmosphere ;  accordingly,  al- 

•  Sigaud  Lafond,  Diet,  des  Merveilles  de  la  Mature,  tome  iii.  p.  196. 
f  Bergmann,  G£og.  Physique,  ii.  45.  sect.  115. 

*  Huyghens,  Dissert,  de  Uoronis  ct  Parheliis,  in  Op,  Relict,  ii.    Bergmann,  G^ographie- 
Pbysique,  §  122, 
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most  all  the  parhelions  occur  either  in  the  morning  or  the  evening.  False  suns  are  often 
observed  in  countries  where  a  damp  cold  prevails.  These  are  frequent  phenemena  in 
Greenland;  and  we  are  assured,  that  in  the  environs  of  Hudson's  Bay,  the  sun,  when 
rising,  generally  appears  to  have  a  tail. 

The  rainbow  has  a  near  affinity  to  parhelions,  and  generally  accom-  |  Rainbow, 
panics  them.     Every  one  knows  that  this  magnificent  arch,  so  wonderfully  coloured, 
is  the  effect  of  the  seven  solar  rays  refracted  in  drops  of  water  suspended  in  the  air, 
and  reflected  upon  a  dark  cloud,  as  upon  a  canvass.     It  is  to  treatises  on  optics  that 
we  must  refer  our  readers  for  an  explanation  of  this  phenomenon.* 

What  is  termed  the  apotheosis  of  travellers,  is  a  phenomenon  much  I  Various  kinds 
akin  to  that  of  the  rainbow.  The  academicians  Bouguer,  Godin,  and  |  ofrefl€Ctions' 
La  Condamine,  when  standing  upon  the  very  elevated  mountain  of  Pambamarca,  in 
Quito,  saw  their  own  image  reflected  in  a  very  light  fog,  and  surrounded  by  several 
concentric  circles,  ornamented  with  the  colours  of  the  rainbow.  The  Spectre  of 
Bracken  is  an  optical  deception  of  the  same  kind. 

The  "  Mirage,"  or  appearance  of  objects  which  are  not  actually  in  |  The  mirage, 
the  horizon,  or  which  exist  there  in  a  different  situation,  is  one  of  the  most  remark- 
able of  optical  illusions.  At  sea,  rocks  and  sands  concealed  under  the  water,  appear 
as  if  they  were  raised  above  the  surface.  The  Swedish  sailors  long  searched  for  a 
pretended  magic  island,  which  from  time  to  time  could  be  descried  between  the  isles 
of  Aland  and  the  coasts  of  Upland.  It  was  a  rock  elevated  by  the  mirage,  f  At 
one  time,  the  English  saw  with  terror  the  coasts  of  Calais  and  Boulogne  apparently 
approaching  the  shores  of  their  island. 

Vessels  sometimes  present  themselves  to  the  view,  as  if  they  were  upset,  or  as  if 
sailing  in  the  clouds.  J  The  most  celebrated  example  of  this  phenomenon  is  that 
which  is  frequently  seen  in  the  straits  of  Messina,  and  which  the  people  attribute  to 
the  fairy  Morgana,  Fata  Morgana.  The  spectator,  standing  on  the  Italian  coast, 
perceives,  upon  an  inclined  plane,  formed  by  the  waves  driven  towards  the  middle 
of  the  strait,  images  of  palaces,  embattled  ramparts,  houses  and  ships,  at  one  time 
turned  upside  down,  at  another  confusedly  set  up  again,  and  presenting  the  spectacle 
of  towns  and  landscapes  in  the  air.§  Of  all  the  effects  arising  from  this  cause,  that 
which  has  been  most  thoroughly  examined,  is  the  optical  illusion  which  the  French 
experienced  in  the  deserts  in  the  vicinity  of  Egypt;  the  sandy  plain,  covered  in  the 
distance  by  a  thick  vapour,  presented  the  deceptive  image  of  a  vast  lake,  towards 
which  they  eagerly  hastened,  but  which  appeared  to  fly  before  them.||  All  these 
fantastic  optical  appearances,  worthy  of  exercising  the  acuteness  of  philosophers^ 
who  unquestionably  will  trace  through  each  of  them  only  the  varied  effects  of  a 
single  cause,  can  be  but  briefly  specified  in  a  treatise  of  physical  geography. 

The  zodiacal  light  deserves  our  particular  attention.     It  is  a  grand     zodiacal 
phenomenon,  which  must  be  referred  either  to  the  nature  of  the  terres-     lighti< 
trial  atmosphere,  or  to  the  position  of  the  globe  with  regard  to  the  sun.     This 
light,  which  exists  constantly  under  the  equator, IT  presents  itself  after  sunset,  under 
the  appearance  of  a  serene  whitish  clearness,  of  a  lenticular  form,  having  its  base 
turned  toward  the  sun,  and  its  axis  in  the  zodiac. 

Mairan  has  supposed,  that  this  light  was  the  atmosphere  of  the  sun  ;**  but  this 
explanation,  so  generally  admitted,  is  totally  rejected  by  M.  de  La  Place.  This 
illustrious  geometer  observes,  as  we  think  very  justly,  that  the  atmosphere  of  the 
sun  cannot  have  a  lenticular  form,  nor  be  extended  beyond  the  orbit  of  Mercury, 
whilst  the  zodiacal  light  appears  to  extend  itself  even  beyond  the  terrestrial  orbit.j"  | 

*  Haiiy,  Traite  de  Physique,  §§  955-975.     Comp.  Observations  sur  PArcen-Ciel,  suive  de 
1'application  d'une  nouvelle  Theorie,  &c.  par  M.  PAbb£  P.  Paris,  1768. 

f  M£moires  de  1' Academic  de  Stockholm. 

*  Minasi,  Gilbert,  &c.  Voyez  le  Memoire  sur  les  Fata  Morgana,  qui  paraitra  dans  les  Annales 
des  Voyages.  §  Philosophical  Transactions,  1799. 

I  Monge,  sur  le  Mirage,  dans  les  Me'm.  d'Egypte,  i.  64. 

^  Horner,  Astronomic  de  1'Expedition  de  Kruscnstern,  dans  Zach,  Correspondance,  x.211, 
219,  340,  (avec  une  figure.) 

*  Mairan,  Traite*  de  1'Aurore  Boreale,  p.  12. 
ft  Laplace,  Systeme  du  Monde,  lib.  iv.  c.  10. 
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If  we  were  permitted,  in  a  work  of  this  description,  to  develop  new  opinions  in 
physics,  we  should  endeavour  to  render  it  probable,  that  the  -zodiacal  light  is  nothing 
else  than  the  luminous  fluid  belonging  to  the  terrestrial  globe,  attracted  by  the  sun 
in  the  direction  of  his  apparent  daily  path,  and  which,  being  accumulated  upon  the 
line  of  that  direction,  becomes  visible  at  the  moment  of  the  decline  of  the  sun. 
This  efflux,  forming  an  elliptic  belt,  the  great  diameter  of  which  is  always  directed 
towards  the  sun,  must  present  itself  under  a  lenticular  figure,  the  largest  part  of 
which  is  turned  towards  that  luminary.  It  is  true,  that  this  explanation  supposes  that 
the  luminous  fluid,  diffused  throughout  the  universe,  accumulates  around  the  celes- 
tial globes  in  the  ratio  of  their  mass  and  density,  which  as  yet  is  only  an  uncertain 
hypothesis. 

igneous  mete-  1  Amongst  the  igneous  meteors,  of  which  we  are  now  about  to  treat,  thtm- 
°"'  I  der  occupies  the  first  rank.  It  is  universally  known  to  be  the  effect  of 

electricity,  the  theory  of  which  must  be  studied  in  philosophical  treatises.  We  have 
seen,  that  all  the  powerful  agency  of  the  electric  fluid  is  sensibly  present  in  the  air, 
in  rain,  snow,  hail,  and  in  the  clouds  which  float  in  the  midst  of  the  atmosphere. 
These  bodies  receive  their  electric  properties  from  the  hand  of  nature,  in  a  manner 
not  exactly  known,  though  the  experiments  of  Lavosier  and  La  Place  have  unques- 
tionably proved,  that  terrestrial  bodies,  in  evaporating,  carry  up  from  the  earth  a  part 
of  the  electric  fluid  which  belongs  to  it.  It  is  to  the  celebrated  Franklin  we  owe  the 
direct  proof  of  the  electricity  of  the  atmosphere.  He  was  the  first  who  was  bold 
enough  to  make  an  experiment  on  the  clouds,  and  to  draw  down  the  lightning  from 
the  sky. 

The  electricity  of  the  clouds  in  storms  is  almost  always  that  which  philosophers 
term  vitreotts  or  positive;  it  augments  in  proportion  as  we  ascend  in  the  atmosphere, 
and  consequently  ought  to  be  very  strong  in  that  part  of  the  air  which  gives  birth  to 
storms.  The  whole  terrestrial  globe  may  be  looked  upon  as  a  vast  reservoir  of  both 
kinds  of  electricity,  but  more  frequently  of  the  resinous  or  negative.  As  long  as  these 
two  bodies  remain  in  their  natural  state,  the  two  electricities  consequently  are  in  equili- 
brium, and  at  rest;  but  if  one  of  these  two  bodies,  whether  it  be  the  earth  or  the 
atmosphere,  acquire  an  excess  of  the  electric  fluid,  there  is  no  longer  an  equality 
between  the  repulsive  and  the  attractive  powers.  The  excess  of  the  fluid  is  dis- 
charged in  the  form  of  a  flash.  This  constitutes  thunder,  which  is  either  descending 
or  ascending.  We  sometimes  observe  these  two  kinds  of  thunder  almost  at  the 
same  moment,  the  earth  and  the  atmosphere  appearing  to  make  a  mutual  exchange 
of  their  surplus  electricity.  The  flash,  which  is  attracted  and  conducted  by  metals 
and  moist  bodies,  in  preference  to  other  substances,  commits  ravages  which,  from 
our  inability  to  observe  them  with  coolness,  still  remain  in  circumstances  of  obscu- 
rity ;  here,  the  thunder  kindles  rapid  and  devouring  flames ;  there,  it  bends  and  shi- 
vers the  objects  which  it  meets  with.  Sometimes  it  instantaneously  deprives  animals 
of  life,  and  sometimes  it  passes  over  the  clothes  without  injuring  the  person. 

A  kind  of  periodical  flux  and  reflux  has  been  observed  in  the  electrical 
fluid  of  the  atmosphere.  In  summer,  when  the  earth  is  dry,  and  the  day 
is  warm,  droughty,  and  serene,  the  atmospheric  electricity  increases  from  sunrise  till 
mid-day,  when  it  arrives  at  its  maximum^  then  it  remains  stationary  for  a  couple  of 
hours,  and  afterwards  diminishes  until  the  fall  of  the  dew.  Towards  midnight,  it 
revives,  to  be  again  almost  entirely  extinguished.  In  winter,  the  maximum  of  elec- 
tricity is  at  eight  o'clock  in  the  evening;  it  is  weaker  during  the  day.  In  all  those 
variations,  atmospherical  electricity  seems  very  exactly  to  follow  up  the  development 
of  hydrogen  gas,  which  is  more  or  less  considerable  at  different  periods  of  the  day.* 
Electrical  phenomena  are  more  prevalent  in  some  quarters  of  the  globe  than  in  others. 
Towards  the  poles,  the  disengagement  of  hydrogen  gas  is  extremely  scanty,  and  there 
is  also  no  continual  friction  between  the  earth  and  the  atmosphere.  Thunder,  accord- 
ingly, is  rarely  observed  in  those  regions ;  it  is  only  a  weak  decrepitation.  As  wo 
advance  towards  the  equator,  hydrogen  gas  becomes  more  abundant,  and  at  the 
same  time  the  storms  are  more  violent.  It  is  under  the  line,  that  we  meet  with 

*  Saussn re,  Voyages,  sect.  800,  803,  831.  Lcmonnier,  Me'm.dc  1'Academie,  1752,  p.  240,  241. 
Becearia,  tilectricitl  terrestre,  sect.  1087. 
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that  vast  extent  of  sea  where  thunder  storms  almost  constantly  prevail.  There  are, 
however,  countries  under  the  line,  in  which  it  rarely  thunders.  If  thunder  seems  to 
be  particularly  attracted  towards  marshy  places,  may  not  the  cause  be  found  in  the 
presence  of  the  inflammable  gas  of  marshes,  which  is  only  an  impure  species  of 
hydrogen  gas?  It  is  supposed  that  there  are,  in  the  electric  fluid  of  the  globe,  two 
currents,  the  one  from  the  poles  towards  the  equator,  the  other  in  an  opposite  direc- 
tion. This  is  a  very  probable  hypothesis. 

Storms,  notwithstanding  the  calamities  which  they  frequently  occasion,  1  Effects  of 
and  which  the  thunder-rod  cannot  infallibly  prevent,  deserve  to  be  con-  J  norms, 
sidered  one  of  the  greatest  benefits  that  our  Creator  has  bestowed.      They  diffuse 
freshness  through  the  atmosphere  when  it  is  in  a  confined  and  sultry  state ;  the  plants 
resume  their  lively  green,  the  flowers  raise  their  drooping  heads  when  their  thirst  has 
been  quenched  by  the  rain ;    the  crops  and  fruit,  penetrated  by  the  new  warmth, 
ripen  more  rapidly,  and  man  silently  adores  the  Great  Being  whose  power  has  been 
displayed. 

We  now  proceed  to  consider  other  igneous  phenomena,  none  of  which  possess  the 
dreadful  energies  of  thunder. 

The  aurora  borealis,  so  often  celebrated  by  Ossian,  presents  a  spec-  I  Aurora 
taclo  equally  magnificent  and  astonishing.  In  these  bloodstained  and  |  borealis. 
fiery  meteors,  what  poet  is  there  who  could  not  discover  the  shades  of  warriors, 
who,  once  conquerors  of  the  earth,  and  now  rulers  of  the  air,  stoop  from  the  clouds 
to  behold  the  combats  of  their  posterity?  Are  not  those  pale  and  soft  lights  the 
daughters  of  heroes  who,  cut  down  in  the  early  bloom  of  their  beauty,  now  float  upon 
the  wings  of  the  wind?  We  hear  their  sighs,  and  the  rustling  of  their  resplendent 
robes ;  and  we  see,  rising  towards  the  zenith,  and  assembling  on  every  side  the 
luminous  columns  of  the  wandering  palace  of  departed  spirits.  But  we  must  leave 
to  the  painter  and  the  poet  the  delineation  of  such  enchanted  scenes,  and  confine 
ourselves  to  a  more  rigorous  and  sober  description.*  The  aurora  borealis,  in  our 
European  countries,  uniformly  appears  in  the  north,  and  inclining  generally  a  little 
to  the  west.  In  Greenland,  we  sometimes  perceive  this  phenomenon  towards  the 
south.  In  the  other  hemisphere  it  is  observed,  but  with  a  feeble  lustre,  in  the  direc- 
tion of  the  south  pole.  The  ancients  appear  to  have  described  it  under  the  name  of 
lamps,  or  burning  torches,  and  other  designations.  In  our  age,  it  is  a  rare  occurrence 
in  the  temperate  zone,  and  becomes  common  only  towards  the  60th  degree  of  lati- 
tude. It  commences  generally  three  or  four  hours  after  sunset,  and  is  preceded  by 
a  sombre  cloud,  nearly  resembling  the  segment  of  a  circle,  of  which  the  horizon 
forms  the  cord.  This  segment,  seen  at  JJpsal,  for  example,  is  of  a  deep  black, 
whilst  in  Lapland  it  appears  greyish,  or  even  becomes  almost  invisible.  Its  circum- 
ference very  soon  borders  upon  a  whitish  light,  which  sometimes  appears  gently  to 
expire.  Most  frequently  the  cloudy  segment  opens  in  chinks,  whence  issue  streams 
and  rays  of  light,  of  a  yellow,  a  rose,  a  purple,  or  a  sea-green  colour.  A  general  move- 
ment agitates  all  the  cloudy  and  enlightened  space ;  rays  becoming  more  and  more 
bright,  shoot  across  each  other  like  lightning  flashing  in  the  midst  of  effulgent  splen- 
dour; by  degrees,  there  is  formed  in  the  zenith  a  luminous  crown,  which  seems  to 
be  the  central  point  of  all  the  motions  of  the  luminous  matter.  After  having  occu- 
pied, for  the  space  of  an  hour  or  two,  almost  the  whole  expanse  of  the  heavens,  the 
phenomenon  contracts  itself  at  first  on  the  southern  side,  afterwards  on  the  west  and 
the  east,  and  finally  disappears  towards  the  north.  The  rising  sun  invariably  extin- 
guishes these  rival  luminaries.  The  further  we  remove  from  the  pole,  the  less  dis- 
tinctly do  we  perceive  these  different  appearances  of  the  aurora  borealis.  It  gene- 
rally appears  in  France,  only  like  a  light  not  much  elevated  above  the  horizon. 

Philosophers  have  given  different  explanations  of  these  phenomena.    That  which 
professor  Libes  lately  proposed,  appears  to  unite  simplicity  to  probability. | 

This  philosopher  lays  down  the  six  following  principles :   1st,  If  the  electric  spark 
be  transmitted  through  a  mixture  of  azotic  and  oxygen  gas,  the  result  is  the  produc- 

» 

*  Mairan,  Traite  des  Aurores  Borcales,  p.  115.    Ucrgmann,  Gdog.  Phys.  ii.  96—104. 
f  Trait  e  de  Physique,  par  f.ibcs,  tome  iii.  p.  309. 
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tion  of  nitric  and  nitrous  acids,  or  of  nitrous  gas,  according  to  the  proportion  sub- 
sisting between  the  oxygen  and  azote,  which  compose  the  mixture.  2d,  Nitric  acid 
acquires  additional  colour  and  volatility  from  being  exposed  to  the  sun.  Scheele 
first  observed  this  phenomenon,  and  M.  Libes  has  mad©  frequent  observations  on 
the  subject.  Having  placed  a  glass  receiver  over  a  saucer  containing  nitric  acid, 
and  having  exposed^the  whole  to  the  sun,  he  observed  that  the  acid  became  coloured, 
and  that  the  receiver  was  filled  with  reddish-looking  vapours,  which  remained  in  it 
a  long  time,  diffusing  a  lustre  similar  to  that  of  the  aurora  borealis.  3d,  In  phials 
containing  nitrous  acid,  we  always  perceive  above  the  acid  a  very  red  and  very  vola- 
tile vapour,  which  never  condenses.  4th,  Nitrous  gas,  when  in  contact  with  atmo- 
spherical air,  emits  deep  red  vapours,  which  fly  away  into  the  atmosphere.  5th, 
The  hydrogen  gas  which  is  disengaged  from  the  surface  of  the  globe,  occupies,  in 
the  higher  regions  of  the  atmosphere,  a  place  marked  out  by  its  specific  gravity. 
6th,  The  solar  heat  has  but  little  influence  in  the  polar  regions.  In  reflecting  upon 
these  principles,  it  is  easy  to  perceive,  that  the  production  of  hydrogen  gas  being 
extremely  scanty,  if  at  all  occurring,  in  the  polar  regions,  the  electric  fluid  in  flowing 
back  from  the  equator  towards  the  pole,  must  pass  through  a  space  occupied  only 
by  a  mixture  of  azotic  and  oxygen  gas  ;  that  the  electric  spark  fixes  and  combines 
these  two  gases  :  that  this  combination  ought  to  cause  the  production  of  nitrous 
acid,  or  of  nitrous  gas,  according  to  the  proportion  which  prevails  between  the  two 
component  gases  ;  and  that  the  gas  and  the  nitric  acids  thus  formed,  should  exhale 
red  and  volatile  vapours,  which  give  rise  to  the  phenomena  of  the  aurora  borealis. 
If  these  phenomena  do  not  occur  in  the  temperate  zones,  the  reason  is,  that  in  their 
strongly  heated  atmosphere,  there  is  always  to  be  found  a  mixture  of  oxygen  and 
hydrogen  gas,  which  attracts  the  electric  spark,  thus  occasioning  thunder  and  light- 
ning. These  two  phenomena  are  not  known  in  the  polar  regions,  from  their  defi- 
ciency in  hydrogen  gas. 

The  observations  of  the  elder  Gmelin,  in  his  travels  in  Siberia,  tend  to  confirm 
the  opinion  of  M.  Libes.  As  we  advance  into  eastern  Siberia,  the  aurora  borealis 
becomes  more  frequent  and  more  dazzling  ;  and  it  appears  that  the  frozen  regions, 
between  Jenissa  and  Cape  Behring,  are  the  native  country  of  these  phenomena. 
Now,  that  is  exactly  the  quarter  of  the  old  continent  where  the  cold  is  most  intense, 
and  consequently  where  the  least  hydrogen  is  disengaged. 

This  explanation,  however,  does  not  account  for  several  circumstances  of  the 
phenomena  ;  amongst  others,  for  the  blackish  segment  which  forms  the  base.  We 
must  wait  until  enlightened  observers  have  applied  the  principles  on  which  it  is 
founded  to  a  certain  number  of  these  phenomena.  We  would  ask  these  observers, 
whether  the  aurora  borealis  might  not  be  in  some  measure  the  effect  of  one  of  those 
optical  illusions  of  which  we  have  been  sgeaking,  viz.  the  mirage  ?  and  whether  the 
circular  segment  be  not  the  image  of  the  terrestrial  globe  itself,  repeated  in  the  noc- 
turnal atmosphere  ?  And  then  the  luminous  rays  which  appear  to  issue  from  this 
cloudy  segment,  would  in  fact  issue  from  the  earth  itself.  This  is  a  solution  which 
we  submit  to  the  examination  of  philosophers. 

Other  igneous  phenomena  recal  us  towards  the  surface  of  the  earth.  We  know 
that  animal  substances,  in  a  state  of  putrefaction,  always  emit  phosphorus,  which, 
taking  fire  from  the  contact  of  the  atmosphere,  produces  light  and  wandering  flames. 
ignUFatuu..  |  Such  is  probably  the  origin  of  those  ignes  fatui,  which  flutter  at  night 
over  church-yards  and  fields  of  battle,  and  which  have  given  rise  to  pretended  ap- 
paritions of  spirits  in  churches  where  it  is  the  pernicious  custom  to  accumulate  the 
remains  of  the  dead.  Hydrogen  gas  is  often  combined  with  phosphorus  ;  this  mix- 
ture is  not  fit  for  respiration  ;  it  quickly  suffocates.  This  is  also  a  circumstance 
which  seems  to  enter  into  many  histories  of  spirits  and  apparitions,  namely,  the  in- 
flammable air  disengaged  from  marshes,  which  is  hydrogen  gas  mixed  with  azotic. 
The  air  which  inflames  on  the  surface  of  certain  springs,  known  by  the  name  of 


Burning  I  huming  fountains,  arises  from  the  presence  of  hydro-phosphoric  gas,  or 
Fountains.  |  ag  jt  -g  otherwise  termed,  phosphureted  hydrogen.  One  of  these 
springs  is  met  with  in  the  parish  of  Saint  Bartholomew,  in  the  department  of  the 
Isere.  Tho  disengagement  of  inflammable  gas  during  the  summer,  is  so  Considera- 
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ble,  that  we  continually  see  a  flame  seven  feet  high ;  and  travellers,  when  they  first 
behold  it,  imagine  that  the  whole  village  is  on  fire.* 

Ignes  fatui,  arising  from  the  development  of  phosphureted  hydrogen,  are  necessa- 
rily soon  extinguished;  a  succession  of  these  fires  will  therefore  appear  to  the  spec- 
tator to  be  one  single  flame,  which  moves  with  rapidity  from  place  to  place,  when 
we  attempt  to  approach  it.  The  air,  driven  on  before  us,  forces  the  lambent  flame 
to  recede.f  There  are  other  similar  fires,  which  appear  to  be  immoveable  when 
viewed  from  a  particular  spot.  There  was  one  near  Rettwick,  ih  Sweden,  which 
was  supposed  to  issue  from  the  mouth  of  a  dragon  that  kept  watch  over  some  hid- 
den treasures.  A  simple  miner  ventured  to  sink  a  shaft,  which  discovered  a  cavern 
filled  with  sulphurous  pyrites  and  petroleum,  the  combustion  of  which  had  occasion- 
ed the  phenomenon.! 

Falling,  or  shooting  stars,  are  appearances  every  where  observed.  |  Failing  stars. 
They  are  probably  the  effect  of  hydrogen  gas  more  or  less  sulphureted,  for  phos- 
phorus is  too  rapidly  inflamed,  by  the  contact  of  the  air,  to  be  capable  of  reaching 
so  great  an  elevation.  What  seems  to  prove  the  hydro-sulphureted  origin  of  these 
meteors,  is  the  nature  of  the  circumstances  by  which  they  are  accompanied.  These 
fires,  we  are  assured,  often  fall  to  the  ground;  and  nothing  is  found  at  the  place  of 
their  fall  but  a  fetid,  glutinous  matter,  of  a  whitish  colour,  bordering  upon  yellow. 
Now,  we  know  that  sulphureted  hydrogen  gas  holds  sulphur  to  it  in  solution ;  that 
the  hydrogen  and  the  sulphur  does  not  burn  at  the  same  moment;  that,  consequently, 
the  sulphurous  part  may  be  precipitated  to  the  earth,  whilst  the  hydrogen,  mixed 
with  the  oxygen  of  the  air,  is  kindled  by  a  slight  electric  spark. 

The  Fire  of  St.  Elmo  is  generally  considered  as  an  accumulation  of  1  Fire  of  st. 
electric  matter  around  a  point,  which  moves  in  the  air.     This  fire,  then,  |  EImo* 
may  be  expected  to  appear  frequently  at  the  top  of  the  masts  of  a  vessel  sailing 
along  with  rapidity.     The  ancients  observed  this  phenomenon.     These  fires,  when 
seen  in  pairs,  were  called  Castor  and  Pollux;  when  .the  flame  was  single,  it  bore 
the  name  of  Helen.     The  spears  of  an  army  often  appeared  ornamented  with  these 
electrical  plumes.  §  A  Swedish  naturalist,  travelling  on  horseback  in  snowy  weather, 
saw  his  fingers,  his  switch,  and  the  ears  of  his  horse  covered  with  a  fire  of  this 
description.  1 1 

Globes  of  fire  present  a  spectacle  much  more  imposing  than  all  the  |  Globes  of  fir« 
preceding  phenomena;  they  are  seen  of  an  immense  size;  their  light  is  sometimes 
red,  but  oftener  of  a  vivid  and  dazzling  whiteness,  like  the  flame  of  zinc  mixed  with 
nitre :  they  move  with  the  rapidity  of  lightning,  and  appear  to  belong  to  the  higher 
regions  cf  the  atmosphere,  as  they  have  been  observed  at  the  same  time  in  places 
very  distant  from  one  another.  This,  however,  may  be  only  a  continuation  of  their 
rapid  flight,  sometimes  shooting  along  at  the  rate  of  six  leagues  in  a  second.  We 
see  them  often  in- the  space  of  a  few  seconds  appear  to  traverse  the  horizon,  blaze 
like  fire-works,  then  break  in  pieces,  or  discharge  torrents  of  flames,  with  a  detona- 
tion that  shakes  the  air  and  the  earth  at  the  moment  of  their  explosion.  There  are 
some  which  are  precipitated  like  a  thunderbolt,  break  through  the  roofs  of  houses, 
destroy  animals,  and  dismast  or  shatter  vessels.  At  other  times,  they  move  over  the 
earth  like  a  whirlwind  of  flame,  set  fire  to  trees,  devour,  or  at  least  overthrow,  every 
thing  which  obstructs  their  course.  They  are  occasionally  accompanied  with  thun- 
der. Electricity  and  hydrogen,  perhaps  also  nitrous  gas,  seem  to  act  here  an  im- 
portant part;  but  the  appearance  of  these  phenomena  is  so  momentary,  that  we  can- 
not examine  them  with  the  requisite  care.  It  is  only,  then,  on  hypothesis,  that  we 
consider  the  stones  thrown  down  from  the  air  as  the  kernels  of  those  little  comets 
of  the  terrestrial  atmosphere ;  this  hypothesis,  however,  possesses  a  considerable 
portion  of  probability. IT 

*  Bouvier,  Journal  dela  Medicine  Eclairees  par  les  Sciences  Physiques,  torn.  iii.  No.  8. 
f  Derham,  Philosoph.  Transact.  No.  411. 

*  Memoires  de  TAcactemie  de  Stockholm,  1740.     Kergmann,  Ge"og.  Phys.  ii.  80. 

§  Homer,  Odyssey,  xx.  133.     Cicero,  de  Divinatione,  i.   18.     Virg-.  Georg-.  i.  478.    Pliny, 
Hist.  Nat.  ii.  cap.  37.     Seneca,  Qunest.  Nat.  i.  1.     C*sar,  Bell.  Africa,  6  liv.  xxii.  1. 
!|  Forskuel,  dans  Berg-maun,  Gcogr.  Phys  §  130,  H  See  Book  xi.  p.  123, 
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All  the  phenomena  whieh  \re  have  just  been  considering,  appear  attended  with 
brightness,  and  even  with  noise.  There  is  one,  however,  which  presents  itself  to 
our  notice,  as  the  result  of  a  gentle,  invisible,  and  noiseless  force,  but  which  is  dif- 
Magnetiwi.  |  fused  over  the  whole  of  the  terrestrial  globe :  I  allude  to  magnetism. 
This  phenomenon  is  very  little  understood  as  to  its  real  nature — all  that  we  know  is 
reduced  to  this:  there  appears  to  exist  a  substance,  or  force,  of  some  kind  or  other, 
which  exercises  an  inffuence  probably  over  all  terrestrial  bodies,  but  which  is  chiefly 
shown  as  it  acts  upon  the  ore  of  oxidized  iron,  called  loadstone.  These  substances, 
presented  to  each  other,  are  naturally  attracted  at  one  end,  and  mutually  repelled  at 
the  other:  they  constantly  turn  these  two  points,  in  which  their  magnetic  action  is 
concentrated,  towards  the  two  poles  of  the  world:  they  communicate  by  friction,  or 
by  contact,  this  power  to  bars  and  needles  of  iron,  or  rather  of  steel;  so  that  such  a 
Magnetic  nee-  I  magnetic  needle  indicates  by  one  of  its  points  the  north,  and  by  the  other 
dle>  I  south,  allowing  for  some  deviation.  This  phenomenon  of  the  direction 

of  loadstones  is  attempted  to  be  explained  by  supposing  that  the  globe  itself  is  a  great 
loadstone,  which  exercises  its  magnetic  force  upon  all  bodies  more  or  less  sensibly. 
We  shall  not  enter  upon  the  discussions  to  which  this  hypothesis  must  lead.* 

The  earth,  considered  as  a  great  magnet,  has  poles  and  an  equator  different  from 
those  which  give  to  it  its  shape  and  its  rotation.  It  is  this  which  shows  the  two  kinds 
of  deviation  observed  in  the  magnetic  needle. 

The  deviation,  or  the  angle  that  the  axis  of  the  magnetic  needle  makes  with  the 
meridian  of  a  place,  is  termed  its  declination.  It  is  either  west  or  east,  and  varies 
in  different  parts  of  the  globe,  at  different  times  of  the  year,  and  even  at  different 
hours  of  the  day.  These  diminutions  and  augmentations  seem  to  vary  periodically ; 
and  the  variations  are  very  considerable.  At  London  the  declination  was  1 1  degrees, 
15  minutes  east  in  1580-1;  in  1657  the  needle  pointed  directly  north;  in  1692  it 
already  indicated  6  degrees  of  western  declination;  and  in  1799,  this  declination 
increased  to  21  degrees.  In  1666,  there  was  none  at  Paris ;  in  1795,  it  amounted 
to  22  degrees,  30  minutes  towards  the  west.  We  find  upon  the  globe  a  number  of 
spots,  in  which  there  is  no  declination ;  but  these  belts  without  declination  change 
their  position  every  year.  We  are  obliged  to  revise  the  magnetic  maps  evory  10  or 
12  years. 

The  diurnal  oscillations  arc  also  considerable.  Celsius  observed  a  variation  of  12 
minutes  in  an  hour,  and  from  2  to  7  minutes  in  the  24  hours.  The  experiments  of 
Cassini,  made  at  Paris,  give  the  following  interesting  result.  From  8  o'clock  in  the 
morning,  until  2  in  the  afternoon,  the  direction  of  the  needle  approaches  the  meri- 
dian ;  it  afterwards  deviates  until  9  in  the  evening,  and  remains  stationary  during  the 
night.  The  sum  of  the  oscillations  towards  the  west  exceeds  that  of  the  movements 
in  a  contrary  direction. 

The  inclination  consists  in  this :  the  magnetic  needle,  which,  under 
the  equator,  generally  supports  itself  in  a  horizontal  equilibrium,  which 
is  given  to  it  when  placed  on  the  pivot,  deviates  from  its  horizontal  position,  as  it  ap- 
proaches the  poles ;  one  of  its  extremities  always  dips  towards  the  pole.  The  great- 
est inclination  yet  mentioned  is  that  of  82  degrees,  observed  by  Phipps,  in  the  latitude 
of  79  degrees,  44  minutes  north.  According  to  the  observations  of  M.  de  Humboldt, 
the  intensity  of  the  magnetic  forces,  and  above-  all,  the  inclination  augments  as  we 
co  from  the  equator  to  the  poles,  whilst  the  aerial  traveller,  Gay  Lussac,  has  proved, 
that  at  21,600  feet  above  us,  they  were  the  same  as  upon  the  earth. 
Magnetic  mo-  I  The  circle  which  coincides  with  the  vertical  plane,  passing  through  the 
BiHu"Ii'mtor.S'  I  direction  of  the  needle,  is  called  the  magnetic  meridian:  the  points  where 
all  these  meridians  would  cut  each  other,  would  be  the  magnetic  poles  of  the  earth. 
A  great  circle,  upon  which  there  is  no  inclination  of  the  needle,  will  be  the  magnetic 

*  JEpinus,  Tcntamen  Theorise  Magncticae;  Ics  Mdmoires  tie  Cotilombe,  membre  dc  IMnsti- 
tut;  ccux  cl'Eulcr,  dans  lea  Mcinoircs  de  lleHin,  1751,  1755,  ct  1757;  Ics  Mem.  Sucdois  pour 
les  annees  1750  ct  1768,  avec  la  carte  dc  Wilke;  the  Transactions  of  the  Royal  Irish  Society, 
vol.  iv.  Dublin.  Van  Swindcn,  Meinuircs  sur  TAnaloijie  de  Llectricite  et  dti  Magnetisms. 
Haiiy,  Physique,  §§  720—832. 
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equator.  According  to  the  philosophical  researches  of  the  celebrated  Biot,*  the  mag- 
netic equator  now  forms,  with  the  terrestrial  equator,  an  angle  of  10  degrees,  58 
minutes,  56  seconds;  its  western  node  upon  the  terrestrial  equator  is  at  120  degrees, 
2  minutes,  2  seconds,  to  the  west  of  Paris,  that  is  to  say,  near  the  Gallapago  Isl- 
ands, in  the  southern  sea;  consequently,  its  eastern  node  is  at  59  degrees,  57 
minutes,  55  seconds,  to  the  eastward  of  Paris,  in  the  Indian  sea.  The  magnetic 
equator  descends  to  the  southward  of  the  terrestrial  equator  in  the  Ethiopian  Ocean, 
and  rises  to  the  northward  in  the  great  Eastern  Ocean.  Thus,  a  northern  hemi- 
sphere projected  upon  the  magnetic  equator,  would  present  a  still  greater  excess  of 
land  upon  the  opposite  aquatic  hemisphere,  than  a  northern  hemisphere,  already 
projected  upon  the  terrestrial  equator — a  circumstance  which,  joined  to  the  mag- 
netic direction  of  several  chains  of  islands,  presents  to  our  notice  the  great  agency 
which  magnetism  has  exerteo!  in  the  formation  of  the  globe. 

Having  endeavoured  to  explain  the  nature  and  operations  of  atmospheric  fluids, 
let  us  proceed  to  consider  the  agitations  with  which  this  ocean  of  gases  and  vapours 
is  affected. 


BOOK  XVI. 

Continuation  of  the  Theory  of  Geography.     Of  the  movements  peculiar  to  the  Jltmo- 

sphere,  or  of  Winds. 

THE  atmosphere  experiences  agitations  which  displace  its  particles  in  various 
directions,  and  which  all  depend  on  a  single  cause,  an  interruption  of  its  equilibrium, 
the  restoration  of  which  necessarily  takes  place  in  conformity  with  the  laws  common 
to  all  fluids.     A  change  in  the  temperature  of  a  column  of  air,  the  transformation 
of  a  portion  of  the  atmospheric  gases  into  water,  their  congelation,  in  a  I  Definition  of 
word,  whatever  causes  a  vacuum,  a  condensation,  an  expansion,  and  |  winds' 
consequently  destroys  the  equilibrium  subsisting  among  the  different  parts  of  the 
atmosphere,  necessarily  produces  the  rapid  displacement  of  a  mass  of  air,  that  is  to 
say,  a  wind."\ 

The  velocity  of  winds  being  the  circumstance  most  palpable  to  our  I  velocity  of 
senses,  several  arbitrary  denominations  have  resulted  from  it,  the  prin-  |  winds< 
cipal  of  which  are  as  follows: 

Gentle      wind,  (a  breeze,)  one  that  traverses  10  feet  in  a  second. 

Moderate  (an  easy  gale,)  •.-,"••'•-•          16 

Strong      (a  stiff  gale,)  ,         24 

35 


Violent      (a  squall,)     - 

(Slight, 
Slormt       •£  Considerable, 

C  Violent, 


• 


43 
49 
54 
60 
120  to  300. 

The  direction  of  winds  is  not  designated,  like  that  of  marine  currents,  by  the 
point  of  the  compass  to  which  they  tend,  but  by  the  point  from  which  they  come ; 
thus,  a  northerly  wind  is  directly  contrary  to  a  northerly  current. 

In  regard  to  duration,  winds  are  distinguished  as  constant  and  variable;  I  Kinds  of 
in  regard  to  extent,  as  general  and  partial.  \  winds' 

*  Memoires  de  Humboldt  et  Biot,  sur  les  Variations  du  MagneYismc  terrestre  &  diffe'rentes 
latitudes.  Journal  de  Physique,  Frimaire,  an.  xiii.  p.  244,  sqq. 

f  D'Alembert,  Recherches  sur  le  cause  ge"ne*rale  des  Vents ;  Paris,  1754.  De  la  Coudraye, 
Theorie  des  Vents  et  des  Ondes,  couronn£e  a  Copenhague,  en  1786.    Halley,  Account  of  the 
Trade-Winds  and  Monsoons,  in  the  Philosophical  Transactions,  No.  183.    Forrest,  Treatise  on 
the  Monsoons,  London,  1783.     Damnier,  Traite  des  Vents. 
VOL.  I.—Z 
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Two  general  and  constant  movements  exist  in  the  atmosphere;  the  one  prevails 
in  the  torrid  zone,  and  carries  the  air  westward  in  respect  of  the  earth,  in  a  direction 
conformable  to  that  of  the  general  movement  of  the  ocean;  the  other,  which  is  prin- 
cipally felt  in  the  temperate  zones,  carries  the  polar  air  towards  the  equator,  and  by 
this  means  produces  two  polar  currents  or  effluxes,  similar  to  those  already  pointed 
out  in  the  ocean. 

originof  the  I  We  shall  first  consider  the  equatorial  movement  of  the  atmosphere; 
eriySwimh.as '  [  that  which  occasions  the  trade-winds,  'or  the  constant  east  wind  which 
blows  in  the  torrid  zone.  The  primary  cause  ofv  those  winds  seems  to  be  the  expan- 
sion which  the  air  undergoes  from  the  action  of  heat ;  for  the  sun  (which  we  suppose 
to  be  situated  in  the  plane  of  the  equator)  must  evidently,  by  its  heat,  rarefy  the 
columns  of  air  beneath  it,  and  raise  them  above  their  level,  from  which  they  must  of 
necessity  either  be  dissipated  in  the  celestial  space,  or  sinking  again  by  their  weight, 
they  flow  towards  the  poles,  along  the  higher  parts  of  the  atmosphere.  At  the  same 
instant,  however,  a  fresh  quantity  of  air  must  arrive;  proceeding  from  the  polar 
regions,  it  comes  to  replace  the  air  which  has  been  rarefied  at  the  equator.  Thus 
two  opposite  currents  of  air  will-be  formed;  one  in  the  higher,  another  in  the  lower 
strata  of  the  atmosphere.  But  the  .real  velocity  impressed  on  each  particle  of  air, 
being  caused  by  the  earth's  rotation,  must  be  smaller  the  nearer  that  particle  is  to 
the  poles ;  and  hence  the  circumpolar  air,  as  it  advances,  towards  the  equator,  and 
preserves  for  a  time  its  primitive  velocity,  must  revolve  more  slowly  than  the  corre- 
sponding parts  of  the  earth ;  bodies  situated  at  the  earth's  surface  will  therefore  strike 
against  it  with  this  excess,  of  velocity,  suffering,  from  its  re-action,  a  resistance  op- 
posed to  their  rotatory  motion;  and  to  the  observer,  who>  imagines  himself  to  be  at 
rest,  the  air  will  appear  to  move  in  a  direction  precisely  contrary  to  that  of  the  rota- 
tion of  the  globe ;  in  other  words,  from  east  to  w 

Modifications 
of  the  con- 
stant easterly 
winds. 

north,  in  April,  May  and  June,  the  air  of  our  hemisphere  is  proportionably  dilated, 
from  the  equator  to  the  pole.  It  will  rise,  therefore,  and  the  void  produced  by  its 
rarefication,  in  the  lower  strata,  will  be  filled  by  a  polar  current.  At  this  season, 
accordingly,  wo  shall  have  a  north  wind;  but  in  a  certain  latitude,  suppose  30°,  our 
north  wind  will  encounter  the  general  east  wind  ;  if  they  meet  at  right  angles,  a 
compound  movement  will  result,  and  we  shall  ha've  a  north-east  wind.  On  arriving 
at  the  summer  solstice,  the  sun  will  warm  every  part  of  the  northern  hemisphere, 
more  or  less  considerably;  the  heat  will  continue  for  a  certain  period  of  time;  and 
hence  in  July  and  August  we  shall  have  fewer  north  winds.  But  our  luminary  re- 
tires; the  polar  air  is  cooled  and  condensed  anew;  the  equatorial  atmosphere  becomes 
more  and  more  dilated.  The  general  north  wind  will,  therefore,  re-appear  in 'Sep- 
tember and  October.  It  will'  go  on  increasing  as  the  sun- recedes  from  us,  and  ap- 
proaches the  winter  solstice.  There  will  be  a  limit,  at  which  the  condensation  of 
the  air  north  of  the  equator,  and  the  expansion  of  the  air  to  the  south  of  it  Mill 
coase ;  an  equilibrium  more  or  less  perfect  will  then  reign  throughout  all  the  at- 
mosphere. 

The  same  phenomena,  in  a  contrary  order,  must  happen  in  a  southern  hemisphere. 
Over  all  the  globe,  therefore,  we  should  find  equatorial  and  polar  winds  of  regular 
occurrence,  if  those  general  movements  were  not  resisted  and  deflected  by  an  infi- 
nite number  of  causes.  Similar  variations,  we  have  seen,  produce  an  influence,  on 
the  currents  of  the  ocean ;  and  the  atmosphere  being  incalculably  more  subtle,  and 
also  less  homogeneous  than  water,  we  cannot  wonder  that  it  should  be  more  sensible 
to  the  smallest  impulse,  and  more  liable  to  unexpected  changes, 
origin  of  van.  The  inequalities  of  the  earth's  surface,  and  the  diversity  of  its  soils, 
ndlt  have,  no  doubt,  a  powerful  influence  on  the  constitution  of  the  atmo- 
sphere. At  one  place,  mountains  covered  with  eternal  snow  arise,  and  prevent  the 
air  from  undergoing  the  same  expansion  as  in  valleys;  at  another,  burning  sands, 
forests,  marshes,  savannahs,  are  spread  out,  and  exhale  various  inflammable  gases  ; 
at  a  third,  we  observe  large  basins  of  water  surrounded  and  irregularly  indented  by 


The  different  positions  of  the  sun,  at  different  seasons  of  the  year, 
will  produce  certain  modifications  in  those  atmospheric  movements.  We 
shall  indicate  their  general  character.  When  the  sun  passes  to  the 


Sea  and  land 

breezes. 


Moon's  infill* 
ence. 
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land.  The  air  must,  therefore,  suffer  relative  and  partial  condensations  and  expan- 
sions :  hence  the  sea-breeze,  the  Iknft-breeze,  the  mountain-breeze*  Those  changes 
too  will  occur  differently  in  summer  and  in  winter,  during  the  day  and  during  the 
night.  Hence  the  morning  and  the  evening  breezes, — those  aurae  matinalesj  those 
zephyrs,  whose  refreshing  breath  re-animates  us  in  the  warm  season. 

These  alternate  breezes  are  felt  at  very  high  latitudes,  as  for  example, 
at  Bergen  in  Norway.  The  South  Sea  Islands,  notwithstanding  their 
small  circumference,  in  this  manner,  during  day-time  attract  the  general  east  wind, 
which  is  thus  made  to  embrace  them,  as  it  were,  on  every  side,  and  to  blow  from 
all  points  of  the  compass  towards  the  central  summit  of  the  island.  When  night 
arrives,  the  air  flows  back  again  from  the  summit  towards  the  sea  in  every  direction. 
This  observation  of  Foster's  throws  great  light  on  the  theory  of  winds. 

In  the  last  place,  chains  of  mountains  may  arrest  winds -in  the  lower  regions  of 
the  atmosphere,  or  turn  them  from  their  direct  path,  and  sometimes  give  them  more 
impetuosity,  as  marine  currents  acquire  greater  force  in  the  neighbourhood  of  straits 
and  promontories.  Such  violent  movements  of  the  air,- when  arrested  by  an  obsta- 
cle, have  given  particular  notoriety  to  Cape  .Horn,  the  Cape  of  Good  Hope,  and  the 
South  Cape  of  Van  Dieman's  Land,  to  the  Strait  of  Bab-el-Mandel  in  Arabia,  and 
the,  Dragon's  Mouth  in  America,  not  to  mention  others. 

Exhalations  from  the  soil  impart  their  own  peculiar  qualities  to  winds.  I  Wjndsofa  pe. 
Thus,  in  Arabia,  the  Simoom  carries  much  nitrous  gas  along  with  it;  the  |  culiar  quality. 
Harmattan  of  Guinea  much  oxygen ;  the  Chamsin  of  Egypt  much  azote. 

The  positions  of  the  moon  may  exercise  an  influence  on  winds,  by  ' 
producing  a  sort  of  ebb  and  flow  in  the  atmosphere  ;  but  we  are  by  no 
means  of  opinion,  that  the  immediate  agency  of  the  lunar  attraction  can  excite  such 
oscillations.  This  immediate  agency,  in  so  subtle  a  fluid,  must  be  altogether  tran- 
sient, and,  consequently,  its  effect  almost  imperceptible.  The  phenomenon  appears 
rather  to  be  caused  by  a  re-action  of  the  ocean  on  the  atmosphere.  Indeed,  the 
movements  of  the  sea  must  generally  have  an  important  influence  on  those  of  the 
air.  It  is  chiefly  from  the  bosom  of  the  sea  that  the  constituent  principles  of  our 
atmosphere  are  unfolded;  and  its  parts  must,  therefore,  have  a  velocity  proportionate 
to  that  of  the  aqueous  particles  from  which  they  have  just  been  disengaged. 

Clouds,  by  intercepting  or  condensing  the  sun's  rays;  common  rain,  by  its  cooling 
effect;  vegetation,  by  absorbing  great  quantities  of  air;  the  decomposition  of  animal 
and  vegetable  substances,  may  all  contribute  to  the  formation  of  local  winds. 

Hurricanes  appear  to  have  an  electric  origin.  At  the  moment  when  |  Hurricanes, 
the  electric  spark  unites  a  quantity  of  oxygen  gas  with  a  quantity  of  hydrogen,  to 
produce  a  rain-storm,  in  all  probability  a  considerable  mass  of  hydrogen  is  consumed, 
and  thus  occasions  a  sudden  fall  of  rain  or  hail ;  by  which  means  a  very  large  vacuum 
is  formed,  and  the  ambient  air  rushes  into  it,  with  astonishing  rapidity,  and  some- 
times in  the  most  opposite  directions.. 

The  Antilles,  the  Isle  of  France,  and  the  Isle  of  Reunion,  the  kingdoms  of  Siam 
and  China,  are  the  countries  in  which  hurricanes  most  frequently  exercise  their  ra- 
vages. The  hurricanes  of  Europe  are  not,  in  any  way,  to  be  compared  with  those 
of  countries  farther  to  the  south  ;  generally  speaking,  the  former  are  nothing  more 
than  whirlwinds  occasioned  by  the  meeting  of  two  opposite  currents.  But  in  a  real 
hurricane,  all  the  elements  seem  to  have  combined  and  armed  themselves  for  the 
destruction  of  nature.  The  lightnings  cross  each  other ;  the  thunder  roars  without 
interval ;  rain  falls  down  in  torrents.  The  velocity  of  the  wind  far  exceeds  that  of 
a  cannon  ball,  or  of  the  powder  which  impels  it ;  growing  corn,  vines,  sugar  canes, 
forests  and  houses,  every  thing  is  swept  away  ;  one  might  imagine  the  ground  it  had 
passed  over  was  cleared  and  levelled.  It  begins  in  various  ways ;  sometimes  we 
have  one  little  black  cloud  appearing  on  the  summit  of  a  mountain  ;  at  the  instant 
when  it  seems  to  settle  on  the  peak,  it  rushes  down  the  declivity,  unrolls  itself,  dilates 
and  covers  the  whole  horizon ;  at  other  times  the  tempest  advances  in  the  shape  of 
a  fire-coloured  cloud,  showing  itself  suddenly  in  a  calm  and  serene  sky.* 

•  Voigt,  Magasin  de  Physique,  vii.  36 — 40,  (in  Germ.)  Comp.  Encyclopedic  Methoclique 
Marine,  tome  iii.  partie  2d,  p.  813,  et  srjq. 
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waterspouts,  I  ^he  wa*er  spout  or  syplum,  is  a  no  less  dangerous  phenomenon, 
or  $yphon$.  '  |  Syphons  are  distinguished  as  terrestrial  and  marine  ;  it  were  better  to 
divide  them  into  air  syphons  and  water  syphons.  The  latter  usually  occur  in  the 
manner  we  are  now  to  describe.  Underneath  a  dense  cloud,  the  sea  becomes  agi- 
tated with  violent  commotions ;  the  waves  dart  rapidly  towards  the  centre  of  the 
agitated  mass  of  water ;  on  arriving  at  which,  they  are  dispersed  into  aqueous 
vapours,  and  rise,  whirling  round  in  a  spiral  direction  towards  the  cloud.  This 
conical  ascending  column  is  met  by  another  descending  column,  which  leans  towards 
the  water,  and  joins  with  it.  In  many  cases,  the  marine  column  is  from  50  to  80 
toises  in  diameter  near  its  base ;  both  columns,  however,  diminish  towards  the  mid- 
dle where  they  unite  ;  so  that  here  they  do  not  extend  more  than  three  or  four  feet 
in  diameter.  The  entire  column  presents  itself  in  the  shape  of  a  hollow  cylinder, 
or  tube  of  glass  empty  within.  It  glides  over  the  sea  without  any  wind  being  felt ; 
indeed  several  have  been  seen  at  once  following  different  directions.  When  the 
cloud  and  the  marine  base  of  the  water-spout  move  with  unequal  velocities,  the 
lower  cone  is  often  seen  to  incline  sideways,  or  even  to  bend,  and  finally  to  burst  in 
pieces.  A  noise  is  then  heard  like  that  of  a  cataract  falling  in  a  deep  valley. 
Lightning  frequently  issues  from  the  very  bosom  of  the  water-spout,  particularly 
when  it  breaks ;  but  no  thunder  is  ever  heard.* 

origin  of  I  Philosophers  explain  this  phenomenon  in  the  following  manner :  Two 
water  spouts;  |  winds  meet ;  a  vortex  ensues ;  any  cloud  which  happens  to  lie  between 
them  is  condensed  into  a  conical  form,  and  turned  round  with  great  velocity.  This 
rotation  impresses  all  the  particles  of  the  cloud  with  a  centrifugal  force ;  they  are  driven 
towards  the  exterior  surface ;  a  vacuum  is  produced  within,  about  the  axis  of  the 
cone ;  water  or  any  other  body  lying  beneath  this  vacuum,  is  carried  into  it  by  the 
effect  of  gravity  striving  to  re-establish  an  equilibrium. 

Having  considered  the  general  and  the  modifying  causes  of  winds,  let  us  now 
trace,  with  greater  minuteness,  such  of  those  atmospherical  movements  as,  by  their 
regularity  and  extensive  occurrence,  are  most  important  to  geography. 

In  the  Atlantic  Ocean,  the  general  east  or  trade-wind  prevails  up  to  the 

32d  or  the  28th  degree  of  north  latitude,  according  as  the  sun  is  in  this 
or  the  other  hemisphere.  On  the  north-east  coasts  of  America,  the  trade-winds 
extend  as  far  as  40  degrees ;  a  fact  evidently  showing  that  currents  in  the  atmo- 
sphere, like  currents  in  the  ocean,  grow  broader  as  they  proceed:  while,  on  the 
other  hand,  the  east  winds,  like  the  westerly  movement  of  the  ocean,  do  not  begin 
to  produce  a  vigorous  effect,  till  they  have  reached  a  certain  distance  from  the  east- 
ern continent,  their  point  of  departure.  The  same  peculiarity  occurs  in  the  Ethio- 
pian Ocean,  where  the  east  wind  extends,  in  like  manner,  some  degrees  farther  on 
the  coast  of  Brazil,  than  near  the  Cape  of  Good  Hope.  As  those  east  winds  always 
receive  the  impulse  of  the  two  polar  atmospheric  currents,  at  an  angle  approaching 
more  or  less  to  a  right  angle,  they  change  into  north-east  in  the  northern  hemi- 
sphere, and  south-east  in  the  southern  hemisphere.  But  on  approaching  the  coasts 
of  America,  the  general  east  wind  resumes  its  force,  overcomes  the  effect  of  the 
polar  currents,  and  follows  its  own  direction  from  east  to  west,  with  more  or  less 
exactness. 

1" the  ^n  ^e  coas*  °f  Guinea,  particularly  from  Sierra  Leone  to  the  Isle  of 

St.  Stephen,  south  and  south-west  winds  prevail.over  an  extent  of  500 
leaugues  of  shore.  They  turn  more  to  the  south-west  and  west,  as  we  approach 
the  land.  If  to  this  circumstance  be  added  the  fact,  that,  in  Guinea,  there  some- 
times occurs  an  east  wind  of  extreme  violence,  it  appears  natural  to  regard  those  two 
movements  as  having  a  direct  connexion;  and  the  south  and  south-west  winds  will 
thus  be  nothing  more  than  partial  currents  of  the  general  trade- wind,  attracted  to  the 
vast  continent  of  Africa,  where  the  air  is  prodigiously  rarefied  by  means  of  the  solar 
rays  reflected  from  its  burning  sands.  But  as  the  general  trade-wind  must,  notwith- 
standing, sometimes  produce  its  effect  in  the  interior  of  that  continent,  those  great 

*  Voyages  of  Dampier,  Thevenot,  Le  Gentil,  &c.    Encyclopedic  Method.  Marine,  tome  iii. 
partie  2d,  p.  791.    Forster,  Observations  on  Physical  Geography,  p.  93,  (in  Germ.) 
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masses  of  air,  accumulated  and  condensed  on  the  central  platform  of  Africa,  will  now 
and  then  make  violent  eruptions. 

On  the  confines  of  the  two  trade-winds,  in  the  western  ocean,  between  I  Regjon  of 
the  4th  and  10th  degrees  of  north  latitude,  and  the  330th  and  365th  of  |  calms- 
longitude  (from  Ferro  J  there  is  a  space  of  sea  where  navigators  find  perpetual 
calms,  accompanied  by  a  suffocating  heat,  by  thunder-storms  and  dreadful  lightning, 
with  rains  so  frequent  and  copious,  that  this  tract  has  been  called  the  rainy  sea. 
The  slight  winds  that  occur  here  are  but  sudden  squalls,  of  short  duration  and  little 
extent;  so  that  sometimes  every  hour  affords  a  different  wind,  which  degenerates 
into  a  calm  before  another  succeeds  it. 

Calms  prevail  equally  about  the  common  limits  of  the  trade-winds  and  variable 
winds;  but,  in  these  cases,  they  are  soon  destroyed  by  blasts  and  tornadoes.  \  Tornadoes^ 

It  is  from  observing  this  habitual  condition  of  the  atmosphere,  that  fixed  methods 
have  been  laid  down  for  sailing  to  and  from  the  continent  of  America.  In  the  first 
case,  a  navigator  always  endeavours  to  get  southward  to  a  latitude  near  the  tropic, 
because  in  that  quarter  he  is  sure  of  finding  a  fresh  easterly  or  north-easterly  wind, 
which,  joined  to  the  prevailing  current,  will  rapidly  drive  him  towards  the  American 
coast.  For  returning  to  Europe,  he  endeavours  to  reach  at  least  the  30th  degree  of 
latitude ;  because  it  is  here  that  the  winds  first  become  variable,  thoug;h  still  more 
frequently  they  blow  from  south-west. 

In  the  Great  Ocean,  or  Pacific  Sea,  we  again  find  the  general  move-  I  Trade-winds 
ment  of  the  atmosphere  from  east  to  west,  modified  by  the  two  polar  cur-  |  of  &e  Pacific, 
rents.  The  vast  extent  of  this  sea  allows  the  atmosphere  to  unfold  its  natural  move- 
ments in  a  regular  manner.  The  north-east  and  the  south-east  winds  are  here  so 
steady  and  strong,  that,  if  at  Panama,  in  place  of  an  isthmus,  there  were  a  strait,  the. 
voyage  to  China  would  be  accomplished  much  sooner  by  sailing  westward  than  by 
sailing  eastward.  As  those  movements  set  out  from  America  and  the  Andes  moun- 
tain-chain, they  are  more  feeble  and  circumscribed  on  the  coast  of  America,  where 
they  begin,  than  near  or  even  within  the  tropics.  On  the  opposite  coasts  of  Asia 
and  the  regions  to  the  south,  they  extend  as  far  as  the  fortieth  parallel.  In  sailing 
from  Acapulco  to  the  Philippines,  the  Spaniards  simply  allow  themselves  to  be  car- 
ried forward  by  the  winds  and  currents,  which  drive  them  in  a  straight  line,  and  very 
speedily,  to  their  place  of  destination ;  and  this  is  the  reason  why,  though  navigating 
that  ocean  so  long,  they  have  discovered  so  very  few  of  those  southern  regions,  from 
which  they  were  frequently  at  no  great  distance.  In  returning  to  Mexico,  they 
ascend  as  far  as  Japan,  and  then  direct  their  course  to  the  north-west  coast  of  Cali- 
fornia. This  great  extent  of  the  trade- winds  must  be  attributed  to  the  weakness  of  the 
polar  currents,  aerial  as  well  as  marine ;  while  it  is  the  superior  strength  of  the  south 
polar  currents  which  causes  south  winds  to  prevail  along  the  coast  of  Peru. 

It  is  in  the  Indian  Ocean  alone  that  the  famous  monsoons,  or  half  yearly  Monsoons,  or ; 
winds,  seem  to  destroy  the  uniformity  of  the  general  atmospheric  move-  wlnSindia. 
ment.  No  doubt,  however,  they  might  be  made  to  accord  with  it,  provided  we  know 
all  the  circumstances  which  influence  them.  We  exhibit  the  facts  in  the  first  place. 
From  the  10th  degree  of  south  latitude  to  the  tropic  of  Capricorn,  and  beyond  it,  the 
general  east  or  south-cast  trade- wind  prevails  over  all  the  Indian  Ocean,  sometimes 
in  summer  extending  as  far  as  the  2d  and  3d  degrees  of  south  latitude.  On  this 
side  the  10th  degree,  we  first  meet  with  the  monsoons,*  or  periodical  half  yearly 
winds.  North  of  the  equator,  from  April  to  October,  a  violent  south-west,  wind  pre- 
vails, accompanied  with  tempests,  storms,  and  rain;  while  a  soft  and  pleasant  north- 
east wind  blows  during  the  other  six  months.  Between  the  second  and  twelfth  pa- 
rallels of  south  latitude,  the  winds  blow  generally  from  north-west  during  the  winter 
six  months,  from  south-west  in  summer. f 

During  winter,  then,  the  constitution  of  the  atmosphere  exhibits  the  following  prin-  % 
cipal  circumstances :  North-east  winds  north  of  the  line ;  north-west  winds  south  of 
it,  to  the  10th  parallel;  and  finally,  the  east  and  south-east  trade-winds.  In  summer, 

*  From  a  Malay  word,  moussin,  signifying  season. 

f  Moore's  Practical  Navigation,  12lh  edit,  London,  179G,  p.  124,  et  seq. 
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the  phenomena  are  less  contradictory:    South-west  winds  from  the  10th  parallel  to 
the  northern  limits;  trade-  winds  south  of  the  10th  parallel. 

These  general  tendencies  are  subject  to  variations,  depending  on  the 
figure  and  elevation  of  coasts,  on  straits,  and  currents  of  the  sea.  The 
north-west  and  south-west  monsoons  are  weaker  and  more  variable  in  the  Bay  of 
Bengal,  more  steady  and  violent  in  the  gulf  of  Arabia.  Both  these  monsoons  grow 
broader  to  the  west,  ranging  in  this  direction  over  the  whole  tract  of  sea  that  lies 
between  Africa  and  Madagascar.  In  the  seas  extending  between  China,  the  king- 
dom of  Siam,  Sumatra,  and  the  equator,  those  monsoons  are  felt  likewise  ;  but  here, 
excepting  local  variations,  they  are  almost  entirely  north  and  south.  They  extend  as 
tin-  -us  the  Philippine  Islands,  and  though  with  much  inconstancy,  even  to  Japan. 
Between  the  equator,  the  island  of  Java,  and  New  Guinea,  the  monsoons  are  nearly 
similar  to  those  of  the  Chinese  Sea,  in  regard  to  their  direction,  which  merely  varies 
a  little  to  the  north-west  in  the  north  monsoon,  and  a  little  to  the  south-west  in  the 
south  monsoon.  But  they  do  not  begin  till  six  week  after  those  of  the  Chinese  Seas. 
Some  other  striking  circumstances  still  remain  to  be  noticed.  The 
monsoons  do  not  change,  or,  as  sailors  express  it,  do  not  break,  of  a 
sudden.  Their  change,  which  usually  lakes  place  fifteen  days  or  four  weeks  after 
the  equinoxes,  is  announced  by  the  decay  of  the  existing  monsoon,  by  calms  and 
squalls  in  rapid  succession,  by  storms,  water-spouts,  tornadoes,  and  by  Indian  hur- 
ricanes, called  taifouns,  particularly  terrible  from  the  explosions  of  electric  matter 
accumulated  by  the  monsoon.  The  beginnings  of  the  subsequent  monsoon  are,  at 
first,  liable  to  variations,  till  finally  it  establishes  an  absolute  dominion. 
Double  winds.  |  Navigators  assert,  that,  on  quitting  the  region  where  a  monsoon  pre- 
vails, one  is  sure,  in  ordinary  circumstances,  to  fall  in  with  a  very  strong  and  impe- 
tuous wind,  blowing  from  a  quarter  directly  opposite.  They  must  naturally  have 
observed  this  phenomenon  with  much  care,  since  the  calms  and  whirlwinds  it  occa- 
sions are  jfroductive  of  great  danger.  It  can  hardly  be  explained,  except  by  admit- 
ting, with  Halley,  the  existence  of  two  currents,—  one  above,  composed  of  warm  and 
rarefied  air;  another  below,  composed  of  the  column  of  cold  and  condensed  air.  This 
hypothesis  will  become  almost  a  settled  truth,  if  we  observe  how  small  is  the  eleva- 
tion to  which  the  monsoon  extends  —  a  fact  clearly  exhibited  in  the  peninsula  on  this 
side  the  Ganges,  where  the  monsoons  are  arrested  for  several  months  by  the  moun- 
tain chain  of  the  Gauts,  (not  certainly  of  extraordinary  height;)  so  that  the  coast  of 
Coromandel,  and  that  of  Malabar,  have  always  their  dry  and  their  rainy  seasons,  at 
opposite  periods  of  the  year. 

According  to  the  preceding  description,  it  is  the  south-west  monsoon  alone  which 
presents  any  phenomena  directly  contrary  to  the  general  movement  of  the  atmo- 
sphere ;  for  the  north-east  monsoon  is  in  conformity  with  it,  and  the  north-west  wind 
south  of  the  line  seems  not  to  be  altogether  constant,  and  may,  perhaps,  arise  from 
nothing  more  than  a  compound  movement,  or  a  higher  current  of  air.  What,  then, 
is  the  origin  of  this  half-yearly  wind,  which  in  summer  blows  from  south  and  south- 
west, over  all  the  Indian  ocean?  The  sagacity  of  physical  geographers*  has  long 
been  exercised  by  this  question.  We  give  the  explanation  of  which  Halley  laid  the 
ground-work,  and  which  appears  to  us  the  most  plausible. 

general  expia-  The  monsoons  always  change  some  time  after  the  equinoxes  ;  they 
mo'moons.1  e  constantly  blow  towards  that  hemisphere  in  which  the  sun  is  found. 
The  action  of  this  luminary  on  the  atmosphere,  is,  therefore,  plainly  one  of  their 
causes.  When  its  rays,  reflected  from  the  mountains  of  Thibet,  scorching  the  plains 
of  Bengal,  and  the  valleys  of  the  kingdom  of  Siam,  rarefy  and  dissipate  the  atmo- 
sphere, the  cold  air  becomes  violently  attracted  from  the  regions  about  the  south  pole. 
The  sun's  action  is  seconded  by  the  marine  current,  which  proceeds  from  the  south 
polar  seas  to  those  of  India.  This  current  must  bring  with  it  a  column  of  vapours, 
continually  disengaging  themselves  from  its  surface.  The  absence  of  a  northern 
marine  current  must  farther  be  added;  we  can  even  imagine,  that  the  mountains  of 
Thibet,  and  the  whole  central  platform  of  Asia,  may  arrest  and  preserve  the  cold  air, 
which  would  otherwise  proceed  from  Siberia  towards  India. 

•  Deluc,  Modifications  dQ  T  Atmosphere,  No,  T30,    Muschenbroek,  Essai  de  Physique,  u,  879. 
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But  why  does  not  this  polar  wind  prevail  south  of  the  equator  also?  For  the  same 
reason  which  renders  the  aquatic  polar  current  inconsiderable  there.  The  general 
movement  of  the  ocean  being  here  opposed  by  no  obstacle,  has  too  much  force  to 
be  modified  by  the  polar  current.  A  similar  result  happens  in  the  atmosphere,  at  all 
times  intimately  connected  with  the  ocean,  which  feeds  and  modifies  it.  But  on 
leaving  New  Holland  between  us  and  the  Pacific  Ocean,  the  general  movement  of 
the  Indian  sea  must  evidently  be  more  and  more  abandoned  to  its  individual  force, 
and  that  force  must  soon  be  overcome  by  the  polar  current,  which,  after  being  long 
deflected  or  concealed  by  the  general  movement  of  the  ocean,  now  re-appears  in  all 
its  energy.  The  polar  column  of  water  now  fills  the  atmosphere  with  cold  particles, 
which,  by  their  gravity,  determine  the  whole  atmospheric  mass  to  flow  towards  the 
equator,  more  strongly  and  more  directly  than  it  would  have  flowed  otherwise.  It 
is  possible,  moreover,  that  higher  currents  may  exist  in  the  atmosphere,  and  descend 
towards  the  earth  at  the  time  when  the  monsoons  commence. 

On  the  west  side,  the  mountains  of  Lupata  in  Africa,  and  those  of 
Madagascar,  may,  or  rather  must  concur  in  furnishing  their  cloudy  and 
stormy  air  to  the  south-west  monsoon,  which,  from  this  circumstance,  begins  here, 
in  the  channel  of  Mozambique.  It  is  possible  that  mountains  in  the  interior  of  New 
Holland  may  exert  a  similar  influence  on  the  east  side. 

When  the  sun  has  passed  into  the  southern  hemisphere,  the  monsoon  alters  its 
direction ;  the  mass  of  air  which  had  been  accumulated  during  summer  on  the  cen- 
tral platform  of  Asia,  now  bestirs  itself,  and  moves  towards  the  regions  south  of  the 
equator,  where  the  atmosphere  has  been  dilated  and  dissipated  by  the  solar  heat. 
Over  most  pail  of  the  Indian  ocean,  this  monsoon  proceeds  from  the  north-east,  be- 
cause the  central  platform  lies  to  the  north-east.  On  the  other  hand,  as  the  seas  of 
China,  of  Borneo,  of  New  Guinea,  of  Java,  have  the  centre  of  Asia  to  the  north 
and  north-west,  the  monsoon  comes  to  them  from  those  points.  It  arrives  in  a  slow 
progression,  in  consequence  of  the  many  islands  whose  elevated  summits  arrest  and 
turn  it  aside.  The  north-east  monsoon  is  mild  and  agreeable,  because  the  mass  of 
air,  condensed  on  the  central  platform  of  Asia  during  summer,  having  originally 
passed  through  the  torrid  zone,  and  afterwards  remained  exposed  to  the  sun's  action 
about  the  time  of  solstice,  it  has  thereby  lost  the  cold  and  the  cloudiness  which  other- 
wise it  might  have  acquired  from  contact  with  the  Siberian  atmosphere.  It  seems 
passible  that  this  north-east  monsoon  may  fall  in  with  a  remnant  of  the  preceding 
monsoon,  about  the  second  or  third  degree  of  south  latitude ;  a  remnant,  which  is 
perhaps  maintained  in  existence  by  the  mountains  of  Africa,  Madagascar,  and  New 
Holland,  since  the  cold  air  of  those  mountains  is  not  solicited  to  flow  towards  the 
south  pole,  and  has  no  outlet  but  towards  the  equator.  From  this  direct-rencounter 
of  the  old  and  the  new  monsoon,  a  compound  movement  would  result,  which  might 
produce  those  north-west  winds  so  -common  between  the  equator  and  the  tenth  south- 
ern parallel,  during  the  whole  continuance  of  the  north-east  monsoon. 

Both  monsoons  are  more  powerful  in  the  Arabic  Gulf,  because  this  strait  and  shal- 
low piece  of  water  has  no  currents  in  it  but  such  as  are  superficial,  and  therefore 
unable  to  resist  the  action  of  the  winds. 

All  the  irregularities  displayed  by  winds  pertaining  to  a  place  or  a 
region  of  the  globe,  are  thus  nothing  more  than  combined  effects  result-  , 
ing  from  the  general  atmospheric  currents,  from  partial  interruptions  of  'them,  from 
the  sun's  apparent  motion,  and  the  arrangement  of  mountains. 

The  reader  who  has  followed  us  through  those  wide  but  indispensable  details,  may 
perhaps  desire  that  we  should  recompense  him  by  again  pourtraying  the  useful  or 
agreeable  effects,  of  which  the  winds,  whose  paths  we  have  just  been  tracing, 
productive.  Shall  we  stop  to  repeat  observations  so  familiar?  The 
winds,  it  is  well  known,  purify  our  atmosphere,  by  keeping  a  perpetual 
agitation  in  it ;  they  dissipate  the  miasmata  exhaled  from  marshes  and 
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stagnant  water :  they  raise  and  transport  the  clouds  destined  to  fertilize  the  ground 
by  means  of  rain.  Millions  of  seeds,  furnished  with  their  little  pinions,  ride  upon 
the  wings  of  the  wind,  and  spread  afar  the  empire  of  vegetation.  The  ingenuity  of 
man  has  made  a  lever  of  the  winds,  which,  when  applied  to  machinery,  spares  him 
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an  immensity  of  toil.  If  the  ocean  is  the  highway  of  our  globe,  winds  are  the  inde- 
fatigable coursers  which  rapidly  transport  our  ships  from  pole  to  pole.  Considering 
winds  merely  in  a  picturesque  point  of  view,  how  many  enjoyments  do  they  procure 
to  a  lover  of  the  great  spectacle  of  nature — above  all,  to  the  inhabitant  of  moun- 
tains! Sometimes  they  spread  over  every  valley  a  curtain  of  clouds,  which  shows 
the  summits  of  the  far  distant  Alps  like  so  many  islands  scattered  on  the  surface  of 
an  ocean ;  sometimes  partially  drawing  this  curtain  aside,  they  open  to  us  all  at  once 
the  most  astonishing  prospects,  in  which  the  brightest  sunshine  forms  a  happy  con- 
trast with  the  contiguous  shades.  It  is  to  storms  of  wind,  that  the  painter  and  the 
traveller  are  indebted  for  the  most  extraordinary  scenes  which  can  meet  their  view. 
In  the  evenings  of  summer,  and  still  more  of  autumn,  it  is  the  winds  which,  accu- 
mulating and  marshalling  their  long  trains  of  clouds,  create  and  destroy  before  us 
those  fugitive  landscapes,  those  aerial  mountains,  which  are  tinged  by  the  fires  of  the 
setting  sun. 

The  atmosphere  undergoes  various  other  modifications  in  respect  of  its  local  tem- 
perature, or  of  physical  climate.     They  will  form  the  subject  of  our  next  book. 


BOOK  XVII. 

Continuation  of  the  Theory  of  Geography.     Of  the  Local  Temperature  of  the  Atmo- 
sphere, or  of  Physical  Climates. 

IN  no  department  of  geography  have  authority  and  preconceived  opinions  been 
permitted  to  prevail  more  generally  than  in  that  which  treats  of  the  causes  of  physi- 
cal climates.  The  sun  was  long  considered  as  the  only  source  of  those  varieties  of 
temperature  which  we  experience  in  the  different  regions  of  the  earth.  The  influ- 
ence ascribed  to  winds  was  determined  only  according  to  some  local  observations 
which  had  been  made  by  Hippocrates  in  Greece,  or  m  the  neighbouring  countries. 
That  this  branch  of  physics  may  be  thoroughly  investigated,  it  is  requisite  for  civil- 
ized nations  not  only  to  despatch  travellers  to  the  neighbourhood  of  the  poles  and 
the  equator,  but  also  to  form  permanent  establishments  in  these  quarters  of  the 
globe.  It  is  by  uniting  together  and  arranging,  under  general  points  of  view,  the 
results  of  particular  local  observations,  that  we  shall  endeavour  to  trace  a  sketch  of 
climatology,  in  some  measure  corresponding  to  the  present  state  of  the  other  sci- 
ences. 

phy«cai  cii-    I      Physical  climate  comprehends  the  degree  of  heat  and  cold,  the 
Baate'  I  drought,  the  humidity,  and  the  salubrity,  which  occur  in  any  given  re- 

gion of  the  earth. 
its  came*.       |       The  causes  of  physical  climate  are  nine  in  number: 

1st,  The  action  of  the  sun  upon  the  atmosphere.  2d,  The  interior  temperature  of 
the  globe.  3d,  The  elevation  of  the  earth  above  the  level  of  the  ocean.  4th,  The 
general  inclination  of  the  surface,  and  its  local  exposure.  5th,  The  position  of  its 
mountains  relatively  to  the  cardinal  points.  6th,  The  neighbourhood  of  great  seas, 
and  their  relative  situation.  7th,  The  geological  nature  of  the  soil.  8th,  The  degree  of 
cultivation  and  of  population  at  which  a  country  has  arrived.  9th,  The  prevalent  winds. 

The  air  does  not  appear  to  acquire  immediately,  by  the  passage  of  the  rays,  a 
considerable  degree  of  heat.     It  is  this  which  proves  the  successive  coldness  of  the 
Different  strata  of  the  air  which  is  observed  upon  all  mountains.* 
Sensible  and     I       The  distinction  between  sensible  heat,  which  warms  the  particles,  and 
Utentheat.      |  iatent  heat^  ^ach  only  dilates  them,|  makes  us  imagine  that  the  supe- 


*  Deluc,  Modifications  de  1'  Atmosphere,  ii.  §  797,  sqq. 

f  Laplace  et  Lavoisier,  MSmoire  sur  le  Calorique  latent,  dans  les  Memoires  de  1'Acaderaie 
des  Sciences,  1780,  p.  383. 
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rbr  air,  more  disengaged  from  vapours,  and  less  compressed,  must  allow  the  calorific 
rays  to  pass  more  freely ;  and  that,  on  the  contrary,  the  more  the  air  is  condensed, 
the  more  will  the  rays  be  stopped  in  their  course,  and  repelled,  and  reflected;  in  va- 
rious directions  the  shock  of  the  two  fluids  will  thus  be  more  forcible ;  and  it  is  pro- 
bably a  similar  shock  thaj^auses  the  disengagement  of  latent  caloric,  which  is  the 
principal  cause  of  the  sensible  heat  of  our  atmosphere. 

But  what  chiefly  contributes  to  warm  the  lower  regions  of  the  air,  is     Reflection  of 
the  reflection  of  the  rays  which  strike  against  the  ground,  and  which,     caloric- 
thrown  back  again  towards  the  atmosphere,  stop  in  the  inferior  part  of  it,  and  are 
confined  in  the  midst  of  the  watery  vapours  with  which  it  is  loaded.    This  reflection 
necessarily  accumulates  the  heat  in  the  regions  nearest  to  the  surface  of  the  earth. 
We  cannot  here  explain  the  theory  of  caloric  considered  as  a  radiant  body,  a  theory^-, 
which  has  been  recently  developed  ;*  but  it  is  sufficient  for  our  purpose  to  observe 
that  extraordinary  degree  of  heat  which  often  exists  on  two  sides  of  the  same  moun- 
tain, whilst  the  neighbouring  plain  is  but  moderately  warmed. 

The  degree  of  immediate  solar  heat  is  determined  by  four  causes,  "f  The  first  is 
the  distance  of  the  sun  from  the  earth.  If  we  take  the  mean  distance  equal  to 
10,000,  the  distance  at  tjie  summer  solstice  is  equal  to  10,166,  and  at  the  winter 
solstice  to  9,834 ;  the  proportion  is  nearly  as  30  to  29.  The  quantity  of  rays  falling 
upon  the  same  plane,  being  inversely  as  the  squares  of  the  distances,  their  propor- 
tion will  be  as  841  to  900,  or  as  1  to  1TJT.  Thus  the  quantity  of  solar  rays  which  the 
globe  receives  in  winter  is  greater  than  that  which  it  receives  in  'summer.  The 
second  cause  which  we  have  to  consider  is  the  direction  more  or  less  oblique,  in  which 
the  rays  strike  the  earth,  and  which  depends  upon  the  height  of  the  sun  in  the  eclip-^ 
tic.  The  more  directly  the  rays  fall  the  more  force  they  have,  and,  at  the  same 
time,  the  greater  is  the  number  falling  upon  a  given  space. 

Fatio,  in  considering  the  perpendicularity  of  the  rays,  which  gives  them  a  great 
force,  computes,  that,  independently  of  all  other  causes,  the  heat  of  summer  should 
be  to  that  of  winter  as  9  to  1.  But  these  calculations  supposerthe  surface  of  the 
earth  to  be  exactly  spherical,  without  the  least  local  declivity.  The  third  circum- 
stance to  consider  is  the  length  of  the  day,  or  the  length  of  that  simi-diurnal  arc 
which  the  sun  describes.  The  continuity  augments  the  effect,  and  the  short  nights 
allow  only  a  small  quantity  of  the  acquired  heat  to  evaporate.  The  fourth  and  last 
cause,  which  modifies  the  solar  heat,  is  the  refraction  which  the  rays  experience  in 
passing  more  or  less  through  the  different  strata  of  the  atmosphere.  Bouguer  has 
calculated,  that,  taking  10,000  rays,  8,123  of  them  arrive  at  a  given  point,  if  they 
come  perpendicularly,  7,024,  if  the  angle  of  direction  is  50  degrees,  2,831  if  it  is 
seven  degrees,  and  only  5  if  the  direction  is  horizontal. 

The  solar  heat,  distributed  according  to  these  four  principles,  would  be  entirely 
different  from  that  which  we  actually  experience.  We  should  have  in  the  summer  sol- 
stice under  the  line,  20  degrees  of  Reaumur's  thermometer;  at  Paris,  36;  under  the 
polar  circle,  68  ;  and  under  the  74th  parallel  of  latitude,  we  should  find  the  terrible 
heat  of  80  degrees  of  Reaumur.  It  would  then  diminish  towards  the  poles,  in  the 
winter  solstice,  the  cold  would  be  equally  distributed  in  a  manner  perfectly  contrary 
to  experience.  We  are  therefore  certain  that  the  direct  and  immediate  action  of 
the  rays  of  the  sun  does  not  of  itself  determine  physical  climates. 

Some  persons  have  sought  for  the  cause  of  climates  in  the  internal  I  internal  heat 
heat  of  the  globe,  which  generally  appears  to  be  about  10  degrees  of  |  of  *eBiobe. 
Reaumer  above  zero. 

That  heat  is  not  the  effect  of  a  central  fire.  Such  a  fire  might,  with-  |  Central  fire, 
out  doubt,  exist  in  the  bosom  of  the  globe,  as  there  are  cavities  filled  with  air,  but  it 
would  act  more  powerfully,  and  with  greater  uniformity.  The  beneficial  influence 
of  it  would  be  felt  towards  the  poles,  as  well  as  under  the  equator.  All  the  deep 
springs  would  be  hot.  Rome  de  1'Isle,  in  his  work  upon  the  heat  of  the  globe,  has 
refuted  all  the  false  reasonings  by  which  Buffbn  and  Bailly  had  deceived  themselves. 

*  Prevost,  Theorie  du  calorique  rayonnant,  Geneve,  1809. 

t  Mairan,  Mem.  de  PAcademie  des  Sciences,  1719  et  1765.     Bouguer,  sur  la  Gradation  de 
la  Lumere.    Bergmann,  Geog.  Physique,  §  140. 
VOL.  I — A  a 
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We  shall  form  a  juster  conception  of  the  internal  temperature  of  the  globe,  if  we  re- 
gard it  as  the  result  of  the  different  degrees  of  heat  which  it  may  have  acquired  from 
the  successive  action  of  the  sun,  and  which  are  accumulating  in  the  course  ot  ages, 
as  far  as  the  density  of  the  globe  admits  of  it,  and  the  force  of  the  solar. rays  is  ade- 
quate to  the  production  of  such  an  effect.  The  globe  Jiving  once  acquired  this 
depth  of  heat,  which  is  uniformly  diffused  through  all  its  fPts,  the  variable  tempera- 
ture of  our  summers  and  winters  can  no  longer  produce  a  change  in  its  interior.  But 
if  we  suppose  some  local  fermentations  in  the  interior,  these  might  influence  and 
modify  the  external  temperature.  It  is  possible,  too,  that  some  kinds  of  soils  trans- 
mit with  more  facility  than  others,  the  internal  heat.  Finally,  observations  having 
shown  that  the  internal  temperature  of  lakes  and  of  seas  is  much  below  that  of  con- 

«nts;   the  inference  is,  that  in  summer,  the  atmosphere,  which  is  in  contact  with 
e  masses  of  water,  must  always  be  less  heated  than  that  portion  of  it  which  is 
contiguous  to  the  earth.* 

Elevation  of  With  the  elevation  of  the  land,  cold  increases  in  a  very  rapid  progres- 

the  ground,  j  siOn.  It  is  superfluous  to  produce  examples  of  this ;  who  does  not  know 
that  winter  continues  to  reign  on  the  Alps  and  the  Pyrenees,  while  the  flowers  of 
spring  are  covering  the  plains  of  northern  France?  Thidjfrneficent  appointment  of 
nature,  considerably  increases  the  number  of  habitable  COTrntHes  in  the  torrid  zone. 
It  is  probable,  that  at  the  back  of  the  flat  burning  coasts  of  Guinea,  there  exist  in  the 
centre  of  Africa,  countries  which  enjoy  a  delightful  temperature;  as  we  see  the  ver- 
nal valley  of  Quito,  situate  under  the  same  latitude  with  those  destructive  coasts  of 
French  Guyana,  where  the  humid  heat  constantly  cherishes  the  seeds  of  disease. 
On  the  other  hand,  it  is  the  continued  elevation  of  the  ground,  which,  in  the  central 
part  of  Asia,  extends  the  cold  regions  to  the  35th  parallel  of  latitude,  so  that  in 
cending  from  Bengal  to  Thibet,  we  imagine  ourselves  in  a  few  days  transported  fr 
the  equator  to  the  pole. 
General  and  The  general  aspect  should  be  distinguished  from  the  local  aspect. 

local  aspects. 


The  wof  France,  for  example,  has  a  general  western  aspect;  and  ' 
notwithstanding  this,  the  valley  of  Allier  is  exposed  to  the  north ;  that  of  Mayenneto 
the  south;  that  of  Quest  in  Brittany  to  the  south-east.  Thus,  the  general  declivity 
of  a  country,  large  in  itself,  does  not  exclude  the  most  opposite  local  declivitie*  It 
may,  however,  be  admitted  as  a  general  principle,  that  the  positive  sum  of  all  The 
local  aspects  is  in  the  same  direction  as  the  general  aspect.  This  principle  can  be 
applied  only  to  spaces  of  great  extent;  for  example,  the  entire  tract  of  country  through 
which  a  river  flows.  .  -uV':' 

Effects  of  as-    1       Every  one  knows  of  what  effect,  as  to  temperature,  is  the  exposure  of 
P6*1*  j  a  soil  relatively  to  the  sun.     A  hill,  inclined  45  degrees  towards  the 

south,  when  the  sun  is  elevated  45  degrees,  receives  the  solar  rays  perpendicularly, 
whilst  upon  a  plain,  the  same  rays  strike  the  soil  under  an  angle  of  45  degrees, .that 
is,  with  one  quarter  less  of  force ;  and  a  hill  inclined  45  degrees  to  the  north,  will  be 
struck  by  the  solar  rays  in  a  horizontal  direction,  which  makes  them  glide  along  its 
surface.  If  the  ground  is  still  more  inclined  to  the  north,  it  will  receive  no  rays,  and 
will  remain  always  in  the  shade.  These  differences,  which  are  easily  perceptible  in 
hilly  countries,  are  extreme  in  regions  covered  with  high  mountains.  It  is  thus,  that 
in  the  Valais,  we  see  the  Alps  oh  one  side  covered  witli  eternal  ice,  whilst  vineyards 
and  orchards  adorn  the  opposite  hills  with  all  the  charms  of  fertility. 
Effects  of  the  I  There  is  still  another  circumstance  to  be observed.  The  angle  of  in- 
Jun"e  I  cidence  of  the  rays  of  the- sun  is  determined  for  any  given  moment  of  the  . 

day,  by  the  exposure  of  the  land,  but  it  varies  also  with  the  diurnal  course  of  the  sun. 
The  hill,  which  in  the  morning  received  the*  solar  rays  under  a  direct  angle,  receives 
them  more  obliquely  at  noon,  and  perhaps  the  rays  in  the  afternoon  will  merely  glide 
over  the  surface  of  the  ground.  The  case  is  precisely  the  reverse  with  hills  exposed 
to  the  west.  This  is  attended  with  some  very  remarkable  consequences,  which  we 
are  about  to  explain.  ^^ 

West  and  east.  I  l£very  tflprn  exposure  (from  south-west  to  north-west)  ought  to  be 
em  aspects,  j  warmer  thanthe  corresponding  eastern  exposure,  all  other  things  being 

*  See  the  authors  quoted  by  Delametherie,  The*orie  de  la  Terrc,  iii.  sect,  755,  756,  &c.  &c. 


PHYSICAL  GEOGRAPHY.  187 


equal — for  the  rays  of  the  morning,  which  directly  strike  the  hills  exposed  to  me  east, 
have  to  counteract  the  cold  which  has  accumulated  there  during  the"  night.  When 
the  atmosphere,  in  the  afternoon,|Aall  have  reached  its  greatest  degree  of  warmth, 
th-.j  solar  rays  will  no  longer  servenro  concentrate  this  mass  of  heat  upon  soils  lying 
towards  the  east;  for  they  will  fall  only  obliquely.  On  the  contrary,  those  hills  which 
incline  towards  the  west,  have  been  already  provided  with  heat  during  the  whole 
morning ;  and  as  soon  as  the  solar  rays  strike Jhem  in  a  direct  manner,  they  collect 
and  concentrate  all  the  caloric  of  the  atmosphere,  without  encountering  any  obstacle. 
Every  thing,  on 'the  contrary,  will  concur  in  promoting  their  action. 

Without  stopping  to  give  more  detailed  explanations,  we  shall  only  I  warmest  as- 
remark,  that  according  to  this  principle,  soutJi-soutli-west  and  south-west  \  pfrCt* 
situations  are  the  warmest  of  all ;  whilst,  on  the  contrary,  those  of  the  north-east  are 
the  coldest.     It  is  scarcely  necessary  to  observe,  that  we  speak  here  only  of  the 
Northern  Hemisphere,  and  that  we  leave  out  of  view  all  local  and  temporary  circum- 
stances. 

As  a  moderate  degree  of  cold  is  favflfcable  to  health,  and  as,  under  the  latitude  of 
Greece,  any  degree  of  cold  to  whiclflney  were  ordinarily  exposed,  may  rather  be 
looked  upon  as  refreshing  than  disagreeable,  it  is  clear  that  Hippocrates  was  right 
in  reborn  mending  eastern  situations  with  regard  to  salubrity.*  But  it  is  not  contrary 
to  go'od  sense  to  apply  the  same  principle  to  climates  much  nearer  the  Pole,  where 
the  cold  is  regarded  with  apprehension,  and  where  the  heat,  generally  more  mode- 
rate, brings  with  it  none  of  those  epidemic  maladies  of  which  Hippocrates  speaks. 
There  are  so  many  circumstances  which  combine  to  render  a  climate  salubrious  or 
unhealthy,  pleasant  or  inhospitable,  that  the  attempt  would  be  extrcmelyiinjudicious 
to  characterize  climates  solely  according  to  general  or  local  exposures. 

If  we  consider  exposures  only  by  themselves,  and  without  reference 
to  other  circumstances,  we  may,  with  Hippocrates,  compare  the  eastern 
one  to  Spring,  those  of  the  south  to  Summer,  those  of  the  west  to  Au- 
tumn, and  those  of  the  north  to  Winter— for  although  it  is  true  that  the  constitution 
most  common  to  climates  under  these  exposures  answers  to  that  of  the  seasons  which 
they  resemble,  yet  a  more  exact  and  more  intelligible  comparison  would  be  one  with 
the  different  divisions  of  the  day.  The  most  severe  cold  is  felt  early  in  the  morning; 
this  division  corresponds  to  the  north-east  exposure,  which  is  the  coldest;  the  heat 
augments  until  three  in  the  afternoon.  In  like  manner,  exposures  become  always 
more  favourable  to  heat,  till  we  come  to  the  south-west.  Evening  and  midnight 
Follow,  corresponding  to  western  and  northern  exposures. 

In  considering  the  climates  peculiar  to  each  country,  in  the  subsequent  volumes 
of  this  work,  we  shall  see  these  general  observations  confirmed  by  a  great  number 
of  examples. 

The  position  of^^^lains  is  not  always  essentially  connected  with 


Exposures  pa- 
rallel to  the 
different  parts 
of  the  day. 


.  Positions  of 

declivities  of  grour^pfnce  there  are  some  mountainous  plateaux  or  up-     Mountains' 
land  plains,  which  (at  least  as  to  a  portion  of  their  extept)  have  no  general  declivity, 
as  in  Mongolia,  in  Thibet — and  since,  on  the  other  hand,  we  find  countries  vwich 
incline  on  several  sides,  without  their  most  elevated  parts  being  furnished  with  real 
mountains,  as  for  example,  the  centre  of  European  Russia. 

Mountains  act  upon  camatesin  two  ways — they  attract  the  vapours  suspended  in  the 
air;  these  vapours,  by  their  condensation,  produce  clouds  and  fogs,  which  generally 
conceal  the  summits  from  our  view.     Often,  also,  these  assemblagejj^ratery  sub- 
stances, which  the  winds  waft  in  every  direction,  are  stopped  in  thei^Hfcpus  course 
by  chains  of  mountains,  in  the  elevated  valleys  of  which,  they  contSJRo  accumu- 
late.    These  effects  are  still  more  sensibly  felt,  when  a  chain  of  moun-  I  shelter  eiten 
tains  is  crowned  with  extensive  forests.     They  add  to  the  elevation  of  j  by  fores&4 
the  mountain,  they  block  up  its  passages,  and  they  furnish,  above  all,  inexhaustible 
nourishment  to  the  running  waters.     The  destruction  of  forests  may  sometimes 
prove  a  blessing  to  a  country,  by  procuring  a  freer  circulation  of  air— but,  carried 

* 
*  Hippocrate,  Trait  £  des  Airs,  des  Eaux,  et  des  Lieux, 
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too  far,  it  becomes  a  scourge  which  may  desolate  whole  regions.  We  have  a  gad 
example  of  this  in  the  Cape  de  Verde  islands,  not  to  mention  others  of  a  less  strik- 
ing character.  It  is  the  destruction  of  the  foresteiand  not  a  supposed  cooling  of  the 
plobe,  which  has  rendered  the  southern  part  of  IcWand  more  accessible  to  the  dread- 
ful cold  which  is  too  often  produced  by  those  masses  of  floating  ice  which  are  inter- 
cepted and  detained  by  its  northern  coasts.  Although  mountains  cannot  prevent  the 
general  motions  of  the  atmosphere  from  taking  place,  they  may,  however,  by  stop- 
ping them  in  part,  render  particular  winds  more  or  less  frequent  throughout  a  certain 
extent  of  country. 

There  cannot  be  a  doubt  that  the  Alps  do  contribute  in  securing  to  Italy  its  de- 
lightful and  happy  climate,  its  perpetual  spring,  and  its  double  harvest. 
Effec^  of  the  Examples  of  climates,  rendered  colder  by  the  position  of  mountains, 
mountains.  are  frequent  enough.  If  central  and  southern  Russia  are  exposed  to 
colds  disproportionate  to  their  latitude,  and  to  their  exposure,  which  is  in  a  great 
measure  southern,  it  is  owing  amongst  other  causes,  to  the  want  of  a  chain  of 
mountains  to  the  north,  which  might  weaken  the  action  of  the  chilling  icy  winds 
that  blow  from  the  White  Sea  and  the  Uralnm  mountains.  Siberia  is  in  a  different, 
and  still  more  unfavourable  predicament.  It  slopes  to  the  north,  and  consequently 
lies  open  to  winds  from  the  Frozen  Sea;  at  the  same  time,  its  great  inclination  is, 
on  the  south  side,  crowned  by  the  Altai  mountains,  which,  while  they  hinder  the 
cold  winds  from  getting  vent,  and  passing  farther  away,  intercept  also  the  warm 
breezes  of  Southern  Asia, 

Temperaure  I  The  shelter  from  winds  which  is  afforded  by  mountains,  may  some- 
•ftimes  become  hurtful  from  excess.  Thus  we  find  the  heat  prove  insup- 
portabflMphose  valleys,  which  in  summer  concentrate  and  strongly  reflect  the  rays 
of  the  sun.  When  valleys  are  extensive  and  Wide,  when  they  present  a  considerable 
declivity  for  the  flowing  of  water,  and  afford  free  access  to  winds  from  the  north,  i1 
the  temperature  may  then  be  dry  and  cold,  as  in  the  Champsaiir  described  by  Villar. 
The  inhabitants  of  such  places  will  have  good  complexions,  and  enjoy  a  sound  state 
of  health. 

unwholesome  I  In  valleys  which  are  low,  narrow,  and  hollow,  and  which  receive  dry 
valleys.  |  wjn(js  oniy  Very  obliquely,  torrents  of  water  and  the  rains  find  no  vent, 

the  surface  becomes  marshy,  the  air  does  not  circulate,  and  dampness  and  fogs  per- 
petually prevail.  It  is  in  such  places  that  we  meet  with  beings  feeble,  indolent,  and 
stupid,  that  are  called  cretins :  they  become  deaf,  dumb,  and  almost  blind ;  they  re- 
main insensible  to  all  impressions,  except  sensual  appetites;  if  we  strike  them,  they 
testify  no  sensation ;  and  they  appear  to  be  excited  by  no  wants.  Their  dangling 
arms,  their  gaping  mouths,  their  necks  swollen  and  pendant,  their  cadaverous  colour, 
indicate  the  lowest  state  of  human  degradation,  and  of  animal  degeneracy.  The 
chilling  damp  which  constantly  broods  over  these  countries,  except  when  it  is  ex- 
changed for  the  warm  and  equally  relaxing  vapours  of  summer,  may  be  regarded  as 
the  true  cause  of  the  goitre  and  of  Cretinism.  These  maladies  bear  a  great  analogy, 
in  their  cause  and  principal  effects,  to  the  swellings,  the  articular  tumours,  and  the 
imbecility  of  the  effeminate  Scythians  mentioned  by  Hippocrates.  Foder&,  who 
purposely  visited  the  valley  of  Aosta  and  Maurienne,  where  cases  of  goitres  and 
mental  imbecility  chiefly  occur,  remarks,  that  they  appear  only  in  the  centre  of  the 
valleys  of  the  Alps,  and  that  even  there  they  are  confined  to  the  narrowest  part  of 
the  valley,  whidi  ceases  to  produce  them  as  it  widens  towards  the  summit  of  the 
mountains,  where  brisker  and  drier  air  prevails,  in  which  the  inhabiants  enjoy  health. 

These  maladies  are  to  be  found  in  the  Bas  Vallais,  at  the  base  of  the  Pyrenees 
and  Apennines,  and  in  some  of  the  valleys  of  Dauphiny  and  Upper  Provence.  The 
sallow  inhabitants,  which  we  see  in  several  humid  districts  of  America,  the  white 
Negroes  of  the  Ethiopian  and  Madagascar  mountains,  and  the  piebald  Negroes, 
appear  all  of  them  to  be  a  species  of  cretins  in  a  greater  or  less  state  of  degeneracy. 
Zimmerman  attributes  to  the  suffocating  heats,  which  are  felt  in  certain  deep  valleys 
of  Switzerland,  the  instances  of  madness  which  are  so  common  in  these  places ;  and 
he  states,  that  the  inhabitants  of  these  defiles  .are  obliged,  during  summer,  to  send 
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away  their  children  to  the  neighbouring  mountains,  for  the  preservation  of  their 
memory  and  reason.* 

The  neighbourhood  of  the  sea  moderates  the  excess  of  temperature. 
In  hot  climates,  the  maritime  regions  are  not  so  warm  as  the  centre  of 
the  plains.  In  high  latitudes,  the  coasts  and  the  islands  are  less  cold  than  the  interior 
of  the  continents.  In  the  mountains  of  Norway,  so  intense  is  the  cold,  that  it  has 
sometimes  proved  fatal  to  the  Swedish  armies ;  the  dead  bodies  have  been  found 
lying  rank  and  file ;  at  the  same  time,  the  coasts  of  the  country  enjoy  a  very  mild 
climate.  The  port  of  Bergen  does  not  freeze  so  often  as  the  Seine.  Laurels,  fig- 
trees,  myrtles,  and  pomegranates,  which  cannot  subsist  in  the  centre  of  France, 
grow  naturally  in  abundance  at  Brest. f  The  temperatures  of  the  different  seasons 
also  approach  nearer  each  other  in  the  neighbourhood  of  the  sea.  At  Plymouth, 
although  the  mean  heat  of  the  year  is,  on  the  whole,  a  little  less  than  that  of  Paris, 
the  winter  months  are  much  less  cold.  The  thermometer  never  sunk  lower  in  the 
time  of  Huxham  than  ten,  or  ten  below  zero,  nor  rose  higher  than  21.2  on  the  scale 
of  Reaumur. 

The  internal  nature  of  the  soil  must  have  an  influence  on  climate  in 
a  variety  of  ways.  All  grounds  are  not  heated  equally  soon.  One  soil 
quickly  parts  with  its  acquired  heat,  while  another  retains  it  for  a  long  soil- 
time.  Exhalations,  which  vary  according  to  the  nature  of  the  soil,  rise  into  the 
atmosphere,  and  become  identified  with  it.  Clayey  grounds,  and  those  which  are 
impregnated  with  salt,  cool  the  atmosphere ;  extensive  accumulations,  when  they  are 
dry,  augment  the  heat.  It  is  supposed,  for  example,  that  the  severe  cold,  and  the 
unwholesome  air,  which  prevail  in  the  governments  of  Astracan  and  Orenburg,  partly 
arise  from  the  saline  nature  of  the  soil;  while  several  provinces  in  France  owe  in 
part  their  dry  and  salubrious  temperature  to  this,  that  their  soil  is  sandy,  calcareous, 
and  in  general  light;  ground  which  is  stony  and  barren,  emits  fewest  vapours.  The 
contrary  may  be  said  of  marshy  soils ;  grounds  of  this  description,  and  even  sands 
impregnated  by  moisture,  diminish  the  heat;  and  as  the  waters  there  are  for  the  most 
part  stagnant,  the  duration  of  the  frosts  is  prolonged  without  bringing  in  return  a  sky 
serene  and  unobscured  by  noxious  fogs.  This  is  the  reason  why  the  winter  in  Hol- 
land, under  52  degrees  of  latitude,  is  often  more  disagreeable  than  that  of  the  Da- 
nish islands  under  the  55th  parallel. 

The  effect  of  marshes,  in  hot  countries,  is  still  more  fatal,  for  they  ferment  and 
evolve  a  great  quantity  of  putrid  effluvia;  it  is  to  these  that  the  ea^Mn  coasts  of 
Africa,  and  some  parts  of  America,  owe  their  pestilential  climate. tjj 

In  every  country,  the  sky  has  a  different  aspect.     The  azure  arch,  I  Different  as- 
which,  by  an  optical  illusion,  on  every  side  limits  our  view,  seems  to  be  |  ?k£!  ° 
lower  in  England  than  it  is  in  France.     In  vain  does  the  Italian,  upon  the  borders  of 
the  Seine,  look  for  that  pure,  serene,  and  boundless  sky,  that  atmosphere  of  clear 
blue,  or  of  vivid  red,  which  so  much  contributed  to  inspire  a  Raphael  and  Correggio. 

But  even  the  Italian  sky  is  cloudy,  in  comparison  of  that  which,  in  summer,  cano- 
pies the  blissful  islands  of  the  Pacific  Ocean,  that  paradise  of  the  torrid  zone.  It 
is  to  the  different  degrees  of  the  rarefaction  of  the  air,  as  well  as  the  nature  of  ter- 
restrial exhalations,  that  we  must  attribute  these  different  appearances  of  the  sky, 
on  which  the  beauty  of  a  climate  partly  depends. 

Man  exercises  a  slow  but  powerful  influence  upon  the  temperature  of  I  influence  of 
the  air.     Without  cultivation,  few  climates  would  be  salubrious  and  j  man? 
agreeable.     Let  us  contemplate  a  desert  country ;  the  rivers,  abandoned  to  them- 
selves, become  choked,  and  overflow;  and  their  waters  serve  only  to  form  pestilen- 
tial marshes.     A  labyrinth  of  thickets  and  of  brambles  overspreads  the  most  fertile 
hills.     In  the  meadows,  the  unsightly  wild  mushroom,  and  the  useless  moss,  choke 
the  nutritious  herbs ;  forests  become  impenetrable  to  the  rays  of  the  sun ;  no  wind 
disperses  the  putrid  exhalations  of  the  treeswhich  have  fallen  under  the  pressure  of 
age;  the  soil,  excluded  from  the  genial  agd  purifying  warmth  of  the  air,  exhales 

*  See  the  articles  Switzerland,  Carinthia,  &c.  in  Ulis  work. 

f  See  the  articles  France  and  Russia. 

t  See  the  description  of  Africa,  in  this  work, 
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nothing  but  poisons;  and  an  atmosphere  of  death  gathers  over  the  whole  country. 
But  what  do  not  industry  and  perseverance  accomplish?  The  marshes  are  drained; 
the  rivers  flow  in  their  disencumbered  channels;  the  axe  and  the  fire  clear  away  the 
forests;  the  earth,  furrowed  by  the  plough,  is  opened  to  the  rays  of  the  sun  and  the 
influence  of  the  wind;  the  air,  the  soil,  and  the  waters,  acquire  by  degrees  a  cha 
meter  of  salubrity;  and  vanquished  nature  yields  its  empire  to  man,  who  thus  creates 
a  country  for  himself. 

ipconvenien-  The  cultivation,  however,  of  a  new  country,  is  often  attended  by  most 

Muntrtek"  I  disastrous  consequences,  which  ought  not  always  to  be  imputed  to  the 
improvidence  of  colonists.  The  new  soil,  the  moment  that  it  is  broken  up  by  the 
plough,  and  penetrated  by  the  rays  of  the  sun,  must  necessarily  undergo  a  strong 
evaporation,  and  its-  exhalations,  which  are  not  always  of  a  harmless  kind,  little  ele- 
vated in  the  air,  are  condensed  by  the  cold  which  still  continues  to  be  sharp,  pait;.  u- 
larly  during  the  night.  Hence  arise  those  epidemic  maladies  which  ravage  colonies 
newly  established.  The  destruction  of  forests,  especially  when  carried  too  far,  is 
followed  by  pernicious  effects.  In  the  Cape  de  Verde  Islands,  it  is  the  burning  of 
the  forests  which  has  dried  up  the  springs,  and  rendered  the  atmosphere  sultry.* 
Persia,  Italy,  Greece,  and  many  other  countries,  have  thus  been  deprived  of  their 
delightful  temperature.  The  cutting  down  of  the  forests  which  once  covered  the 
Pyrenees,  has  rendered  the  air  very  unwholesome  in  the  valley  of  Azun,  in  1,  e  de- 
partment of  the  Eastern  Pyrenees,  because  the  absence  of  that  barrier  now  permits 
a  free  passage  to  the  southern  winds.  Similar  complaints  are  made  in  Castile  and 
Arragon. 

influence^  I  The  predominant  winds  of  every  country  variously  modify  the  united 
KSdJ!nm  I  influence  of  all  the  elements  which  constitute  physica  Climate,  and 
which  we  have  just  been  considering.  But  the  nature,  the  direction,  and  the  inten- 
sity of  the  winds,  depend  upon  general  and  local  exposure,  tlie  neighbourhood  of 
seas,  the  elevation  of  mountains,  and  other  circumstances.  Thus  the  causes  of  cli- 
mate form  together  a  circle  of  which  we  can  point  out  neither  the  first  link  nor  the 
last.  We  ought  not  to  characterize  the  physical  nature  of  winds  in  a  general  man- 
ner, according  to  the  points  of  the  compass  from  which  they  blow.  Hippocrates 
made  use  of  this  method,  but  confined  his  observations  to  a  small  part  of  the  globe. 
But  we  should  only  injure  the  reputation  of  this  great  man  by  attempting  to  apply 
his  local  maxims  as  general  rules. 

General  prin-  ^^^.11  the  variations  of  the  winds  depend  upon  the  equilibrium  of  the 
SuJeaof°  lhe^HKsPnere-  Hence  it  foil  «ws,  that  the  iieat  of  one  climate,  and  the 
winds.  HP^  another,  exercise  a  continual  influence  upon  each  other.  The 

northern  paroRf  a  great  continent  will  sometimes  send  forth  their  cold  air  towards 
the  southern  parts ;  and  sometimes  they  will  receive  warm  air  in  return.  The  great 
facility  with  which  the  atmosphere  is  put  in  motion,  does  not  permit  us  to  limit  these 
facts  to  particular  places :  the  whole  of  the  heat  and  cold  which  surrounds  the  globe,  is 
in  a  state  of  constant  and  universal  flux  and  reflux.  We  may,  therefore,  lay  clown  the 
following  principles.  The  heat  of  the  torrid  zone,  and  the  polar  cold,  balance  each 
other;  and  upon  the  fluctuation  of  their  equilibrium  depend  the  variations  of  heat  and 
cold,  which  are  felt  in  the  temperate  zones.  All  winds,  in  the  temperate  zone,  coming 
from  the  neighbouring  pole,  are  cold ;  and  all  winds  from  the  equator  are  hot,  with 
some  exceptions  occasioned  by  local  circumstances.  Thus  the  southern  wind  cools 
and  refreshes  the  environs  of  the  Cape  of  Good  Hope,  whilst  the  northern  wind  has 
the  same  effect  upon  ISurope.  A  land  wind,  if  it  passes  over  plains  very  elevated 
and  open,  is  almost  always  cold  and  dry  in  the  temperate  zones.  But  between  the 
tropics,  if  it  blows  over  plains  little  elevated,  and  covered  with  burning  sands,  it 
must  be  dry  and  warm.  The  winds  which  arise  on  mountains,  are  not  more  con- 
formable to  any  general  rule;  for  there  are  some  mountains  covered  with  ice,  whilst 
upon  others  there  prevails  a  remarkable  dampness :  the  winds  from  these,  therefore, 
will  possess  different  properties.  As  tttttkids  from  the  sea,  they  are,  almost  with- 
out exception,  damp,  and  charged  with^gs  and  saline  vapours ;  and  as  the  air  they 

•  See  Africa,  Cape  de  Verd  Islands,  in  this  work. 
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bring  with  them  is  always  either  hotter  or  colder  than  the  air  upon  the  land,  they 
constantly  occasion  that  kind  of  decomposition  of  atmospheric  vapours,  which  pro- 
duces rain.  It  follows,  then,  that  every  country  of  the  temperate  zone  which  is 
separated  from  the  equator  only  by  a  great  extent  of  contiguous  land,  has  necessarily 
the  air  more  habitually  hot,  than  that  country  which  has  vast  seas  flowing  between  it 
and  the  torrid  zone.  On  the  contrary,  the  countries  of  the  temperate  zones,  which 
have  extensive  tracts  of  land  between  them  and  the  neighbouring  pole,  -.and  which 
are  separated  from  the  equator  by  seas,  will  have  a  climate  habitually  colder  than 
other  countries  under  the  same  latitude,  but  under  another  combination  of  local  cir- 
cumstances. 

If  we  apply  these  different  principles  to  the  northern  part  of  the  old 
continent,  we  shall  see  that  the  enormous  diminution  of  heat  which  we 
observe  as  we  advance  towards  the  East,  under  the  same  latitudes,  is  in 
a  great  measure  owing  to  the  form  and  position  of  that  mass  of  earth. 
The  western  part  derives  warmth  from  being  in  the  neighbourhood  of  Africa,  which 
like  an  immense  furnace,  distributes  its  heat  to  Arabia,  to  Turkey  in  Asia,  aJ^to 
Europe.  On. the  contrary,  Asia,  in  its  north-east  extremities,  experiences  extffme 
cold:  partly,  because  on  that  side  it. has  no  land  extending  towards  the  equator.  If 
Greenland,  under  the  60th  parallel,  notwithstanding  its  southern  exposure,  and  the 
neighbourhood  of  the  sea,  has  a  much  more  rigorous  climate  than  Lapland  under 
the  72 d  parallel,  with  a  northern  exposure,  what  other  reason  can  be  assigned  for 
this  phenomenon,  than  the  separation  of  Lapland  from  the  arctic  region  by  means  of 
a  vast  ocean,  whilst  Greenland,  gradually  widening,  extends  probably  towards  the 
pole,  or  at  least  towards  the  82d  degree  of  latitude?  North  America  has  few  tracts 
of  land  situate  in  the  torrid  zone;  it  has  little  communication  with  South  America, 
and  it  stretches  out  probably  to  the  north  of  Baffin's  Bay  towards  Greenland.  This 
quarter  of  the  world  does  not  present  so  great  a  difference  of  climate  as  Europe. 

There  results  also  from  our  principles,  a  general  consequence  as  to  I  Ea«t  and  west 
the  countries  of  the  torrid  zone.  The  trade- winds,  by  blowing  con-  |  forridzonef 
tinually  from  the  east  over  the  sea,  contribute  to  render  all  the  maritime  coasts  on 
the  eastern  side  colder  than  those  coasts  which  look  to  the  west.  On  the  other 
hand,  the  more  a  continent  extends  from  east  to  west,  the  more  those  winds  are 
heated  by  passing  over  the  lands  scorched  by  the  sun.  This  is  the  reason  why  the 
Antilles,  or  Caribbee  Islands,  enjoy  so  moderate  a  temperature,  whilst  Senegambia 
is  afflicted  with  the  most  overpowering  heat  of  which  we  have  any  example.  Congo 
also  is  warmer  than  Zanguebar.  If  the  mountains  of  Peru  have  a  colder  climate 
than  Brazil,  it  is  because  the  elevation  of  ground,  or  any  other  local  circumstance, 
may  often  have  sufficient  influence  to  neutralize  the  effect  of  a  general  cause.  Such 
are  the  different  causes  which  concur  in  forming  that  general  constitution  of  the 
atmosphere  which  is  termed  climate.  We  may  perceive  that  the  results  of  so  many 
different  causes  do  not  easily  admit  of  classification.  Hippocrates,  in- 
deed, has  attempted  this  with  regard  to  Greece.  He  takes  for  "the  basis 
of  his  arrangement,  exposure  and  ivinds.  But  it  is  easy  to  prove,  that 
his  four  climates,  though  actually  existing  in  the  places  where  he  observed  them, 
are  not  to  be  found  in  all  the  regions  of  the  globe,  to  which  his  commentators,  pos- 
sessing little  of  his  genius,  wish  to  extend  his  system. 

Hippocrates  commences  his  treatise  upon  air,  water,  and  situations,  by  an  expla- 
nation of  the  object  which  he  has  in  view.  "  It  is  necessary,"  says  he,  "  for  a  phy- 
sician, when  entering  a  city  of  which  he  knows  nothing,  to  examine  its  exposure,  the 
predominant  winds,  the  seasons,  the  nature  and  elevation  of  the  soil,  the  quality  of 
the  waters  of  which  the  inhabitants  make  use,  and  the  kind  of  life  they  follow. 
Now,"  continues  he,  "  I  am  about  to  show  how  we  ought  to  investigate  and  ascer- 
tain each  of  these  circumstances."* 

Is  it  not  clear,  according  to  this  phrase,  so  vaguely  rendered  by  all  translators, 
that  the  intention  of  Hippocrates  was  not  to  compose  a  treatise  upon  physical  cli- 
mates, the  materials  for  which  were  not  collected  together  in  his  time,  but  that  he 

*  ZKOWV  *tu  fawifttv,  literally,  to  look  for  and  bring  to  the  test 
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meant  nothing  more  by  detailing  his  own  local  observations  than  to  point  out  to  his* 
successors  the  path  to  be  followed  for  the  purpose  of  making  new  ones  ?  This 
modest  intention  of  the  author  has  been  overlooked,  or  at  least  but  indistinctly 
pointed  out.  His  work  contains  observations  highly  interesting,  but  confined  exclu- 
sively to  the  countries  which  extend  from  the  Sea  of  Azof  to  the  mouth  of  the  Nile, 
and  from  the  borders  of  the  Euphrates  to  the  shores  of  Sicily ;  but  these  local  ob- 
servations, by  being  made  general,  have  been  converted  into  false  and  dangerous 
southerly  cii-  I  ones'  We  shall  here  produce  some  examples  :  Hippocrates  represents 
mates.  j  to  us  "  countries  entirely  exposed  to  the  hot  winds  of  the  south,  as  ne- 

cessarily abounding  in  brackish  and  unwholesome  waters  ;  for  these  waters,  in 
general,  not  being  deep,  are  warmed  in  summer,  and  cooled  in  winter."  He  then 
describes  the  maladies  which  will  prevail  in  such  regions  :  "  The  inhabitants  have 
heads  full  of  humidity  and  phlegm — they  are  destitute  alike  of  strength  and  ac- 
tivity."* 

These  observations  refer  to  the  southern  coasts  of  Greece  and  of  Asia  Minor,  in 
the  neighbourhood  of  the  island  where  Hippocrates  was  born.  According  to  Mariti, 
the^rhole  of  the  south  coast  of  the  island  of  Cyprus  frequently  experiences  an  un- 
wholesome state  of  the  atmosphere ;  brackish  waters  are  in  abundance  there,  and 
the  country  is  very  unhealthy.  The  same  observations  hold  true  as  to  the  coasts  of 
Caramania,  or  ancient  Cilicia.  At  Satalia,  at  Agas,  and  at  Adana,  the  bad  air  com- 
pels the  inhabitants,  during  summer,  to  retire  towards  the  mountains.  And  why  is 
the  southern  exposure  of  these  countries  so  unwholesome?  Strabo  and  Quintus 
Curtius  tell  us  the  reason.  "  Because  Cilicia  is  a  narrow  plain,  bounded  on  the 
north  by  the  chain  of  Mount  Taurus ;  and  the  winds  which  flow  from  the  south 
being  reflected  by  the  mountains,  cause  suffocating  heat;  besides,  there  are  marshes 
and  stagnant  ponds  on  the  coast. "f  On  the  other  hand,  Cicero  informs  us,  that  the 
snow  rendered  the  passage  of  Mount  Taurus  difficult  before  the  month  of  June.  J 

This  is  the  reason  why  the  temperature  of  the  air  and  of  the  waters  of  Cilicia,  ex- 
perience variations  too  great  not  to  be  hurtful.  This  observation  undoubtedly  admits, 
of  being  applied  to  other  countries  where  the  same  combination  of  circumstances 
takes  place;  the  southern  wind  is  known  to  be  generally  damp,  hot,  and  unwhole- 
some, upon  the  shores  of  the  Mediterranean.  In  the  island  of  Lesbos,  according  to 
Vitruvius,  southern  winds  often  cause  epidemic  complaints:  In  Attica,  they  once 
occasioned  the  plague.  Virgil  describes  them  as  winds  "  whose  damp  breath  is  inju- 
rious to  orchards,  corn,  and  flocks."§ 

Let  us  extend  this  general  character  to  the  coasts  of  the  Gulf  of  Persia.  The 
southern  winds  there  bring  on  the  rainy  season,  and  suffocating  heat.  At  Susa,  says 
Strabo,  the  inhabitants  dare  not  expose  themselves  to  the  heat  of  the  sun  in  the 
middle  of  the  day.  At  Bassora,  according  to  Otter,  the  southern  wind  paralyzes  all 
the  strength  of  the  human  body. 

Contra  I      ^u*  le*  us  Pass  *°  ^ie  °PP°site  coast  of  Africa.     Aristotle,  in  his  day, 

examples.  |  knew  that  the  southern  winds  are  often  cold,  and  always  dry  there, 
because  they  blow  from  Mount  Atlas.  ||  At  Paris  too,  we  have  southern  winds 
charged  with  the  atmospheric  cold  of  the  mountains  of  Auvergne.  These  same 
winds  are  very  cold  in  Suabia  and  in  Bavaria,  for  they  pass  over  the  Alps.  Every 
where  winds  are  modified  according  to  the  nature  of  the  places  over  which  they  blow. 

We  do  not,  however,  stand  in  need  of  these  examples.  Does  not  Hippocrates 
himself  immediately  add,  "  But  even  amongst  those  towns,  (exposed  to  the  hot 
southern  winds)  such  as  are  very  much  open  to  the  sun  and  to  the  winds,  ought  to 
experience  these  disagreeable  alterations  to  a  less  degree."  In  fact,  Tarsus  in 
Cilicia,  notwithstanding  its  southern  exposure,  furnished  an  example  of  wholesome 
climate  and  limpid  waters.  IF 


•  Hippocrates,  de  Aer ,  aquis,  locis,  §§  9 — 14,  edit,  de  Coray. 

•j-  Strab.  Georg.  XIV.  260.  Casaub.  Atreb.  Quint.  Curt.  III.  c.  9—11. 

*  Cicer.  Epist.  ad  Famil.  XV.  4. 

§  Virg.  Georg.  I.  443.  Bucol.  II.  57.  Vitruv.  i.  cap.  6. 

II  Aristot.  Problemat.  xxvi.  16—51.  Com.  Aulus  Gellius,  xvi.  11.    Lucan,  Pharsal,  ix,  447,  sqg. 

t  Dio  Chrysostom,  Orat.  de  Tarso. 
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The  Northern  climate  of  Hippocrates  is  not  more  universal  than  that  1  Northern 
which  we  have  been  considering.     Winds  from  the  north  at  Archangel,  |  «Kmate. 
and  at  Dantzic,  bring  humidity,  and  are  less  cold  than  the  southern  winds.* 

These  variations  in  the  nature  of  winds  do  away  the  other  consequences.  A  proof 
of  this  is  to  be  found  in  the  Spanish  peninsula,  under  the  same  latitude  as  northern 
Greece.  The  Asturias  are  exposed  to  the  north  ;  the  climate  is  cold,  but  extremely 
damp.  The  prevalent  diseases  are  a  species  of  leprosy,  dysenteries,  scrofulous 
swellings,  and  others  of  that  kind  which  the  father  of  medicine  attributes  to  southern 
exposures.  | 

The  resemblance  which  Hippocrates  endeavours  to  establish  between  1  Eastern 
the  southern  and  eastern  climate,  is  also  unfounded  as  to  western  Europe,  |  climate. 
where  the  south  winds  more  generally  resemble  those  from  the  west  in  humidity  and 
mildness  ;  whilst,  on  the  contrary,  the  winds  from  the  east  are  evidently  colder  even 
than  those  from  the  north,  because  these  east  winds  come  to  us  over  central  Russia, 
the  Uralian  mountains,  and  the  confines  of  Siberia.     The  catarrhal  affection  which 
was  prevalent  in  1782,  was  generally  ascribed  to  the  severe  cold  suddenly  brought 
on  by  an  eastern  wind. 

We  are  equally  unwilling  to  admit  the  theory  of  Hippocrates,  with  I  Wcstern 
respect  to  western  climates.  "  Every  nation,"  says  he,  "exposed  to  west-  \  climate. 
c.rn  winds,  has  an  unwholesome  climate,  the  waters  which  they  drink  are  not  limpid, 
because  the  morning  fogs  mingle  with  them  before  the  sun  has  had  time  to  dispel 
them.  Secondly,  the  inhabitants  of  these  places  are  exposed  to  sudden  changes  of 
temperature  ;  for,  in  the  summer  mornings,  cool  winds  blow,  and  dews  fall.  In  the 
afternoon,  the  heat  torments  them  ;  they  have  a  pale  complexion,  and  a  feeble 
constitution.  Breathing  always  a  thick  and  unwholesome  air,  their  voice  becomes 
rough  and  hoarse.  The  west  presents  to  us  the  image  of  autumn;  the  people  who 
live  under  this  climatological  constitution,  should  participate  in  the  maladies  of  the 
inhabitants  of  the  north  and  south."  A  commentator  adds,  "They  will  join  the  fero- 
city of  the  natives  of  the  north  to  the  fickleness  of  those  of  the  south." 

All  these  observations  of  Hippocrates,  though  sound  and  just,  when  properly 
restricted,  become  puerile  and  absurd  when  they  are  extended  into  general  rules. 
Who  are  there  that  lie  more  to  the  west  than  the  Portuguese?   Have  |  objections. 
they  therefore  a  raw  and  hoarse  voice?     On  the  contrary,  their  language  is  infinitely 
softer  than  that  of  the  Spaniards.     Is  the  air  which  is  breathed  in  Portugal  thick  and 
unwholesome?     So  far  from  it,  that  the  English  send  thither  their  invalids  to  recover 
their  health.     Look  to  the  Irish,  who  are  continually  exposed  to  storms  from  the 
west;  have  they  a  pale  complexion?     On  the  contrary,  a  native  of  Ireland  may  be 
distinguished  by  the  freshness  of  his  looks.  %  »  . 

Has  Hippocrates  then  advanced  assertions  which  are  utterly  false?  1  Loca, 
We  disclaim  the  thought  of  bringing  forward  such  an  accusation.     But  |  examples. 
he  meant  to  speak  only  of  certain  countries  qf  Greece,  and  his  observations  are  just 
and  profound  when  they  are  thus  locally  interpreted. 

All  the  western  coasts  of  Illyria,  of  Epirus,  and  of  the  Peloponnesus,  have  in  fact 
that  inconstant  climate  which  Hippocrates  compares  to  autumn.  There  the  west 
wind  often  brings  rain  and  fogs;  and  even  in  our  days  the  impetuous  and  baleful  west 
wind,  of  which  Homer  so  often  sings,  is  still  felt  in  these  regions.  J 

The  Elians,  according  to  Strabo,  Hesychius,  and  Eustathius,  had,  of  all  the 
Greeks,  the  rudest  pronunciation  ;  that  nation  and  their  colonies  often  inserted  a 
canine  letter  (r)  where  the  other  Greeks  put  none,  they  said  heror  or  her  instead  of 


The  Etolians  probably  spoke  still  worse,  their  ferocity  besides  is  well  known. 
Polybius  and  Thucydides  consider  them  as  semi-barbarians.^  Lastly,  the  inhabi- 
tants of  the  island  of  Zante,  according  to  Scrofani,  have  a  pale  complexion.  The 

*  Kant,  Geographic  Physique,  iii.  Part  ii.p.  110. 

|  Casali,  Annales  des  Voyages,  t.  viii.  p.  76,  sqq.    Thierry,  Observ.  Medicales  sur  1'Espagne. 

*  Homere,  Odyss.  v.  295.;  xii.  289  ;  xiv.  458. 

$  Strab.  x.  308.     Hesychius,  in  voce,  Eretria,  Eustat.  in  Illiad.  ii.  279. 
H  Polybius,  xvii.  p.  476,  edit.  Casaub.    Thucydides,  iii,  chap.  94. 
VOL.  I.—  B  b 


of  climates. 


194  BOOK  SEVENTEENTH. 

western  Greeks  were  in  general  not  so  tall  as  those  of  the  east  and  the  north.  Ulys- 
ses was  called  by  the  Etrurians  the  wandering  dwarf. 

Thus  are  the  observations  of  Hippocrates  justified  ;  and  this,  we  pre- 
sume,  is  the  true  way  of  reading  and  explaining  an  ancient  author,  by  com- 
paring him  with  other  writers  who  were  his  cotemporaries,  or  his  countrymen.  The 
critical  examination  of  the  four  climates  of  Hippocrates  should  convince  us  of  the 
impossibility  of  founding  a  classification  of  temperatures  on  the  principle  of  the  causes 
which  produce  them,  since  every  one  of  these  causes  varies  with  geographical  circum- 
stances. It  is  by  considering  the  principal  combinations  of  the  properties  which 
characterize  climates,  that  we  can  classify  them  in  a  general  manner.  Heat  and 
cold  may  be  accompanied  with  humidity  and  dryness  ;  from  thence  there  results  four 
principal  climates. 

Hot  and  dry  1  ^e  nave  fire*  tne  h°t  and  dry  climate.  Such  is  in  an  extreme  degree 
climate.  |  tfoat  of  the  deserts  of  Sahara  and  of  Arabia.  The  earth  beneath  is  scorch- 
ing, the  sky  above  is  on  fire  ;  even  the  brackish  water  is  scarce  and  valuable  as  gold  ; 
plants  languish  for  the  want  of  nutriment  ;  the  men  and  animals  indeed  arc  strong 
and  brawny,  but  few  in  number;  olive  complexions  and  bilious  temperaments  prevail 
amongst  the  natives  of  these  countries.  Their  ferocious  and  sanguinary  dispositions 
correspond  to  the  character  under  which  nature  has  appeared  in  these  dreary  and  in- 
nospitable  regions. 

Hot  and  hu-  The  hot  and  humid  climate  prevails  in  Bengal,  in  Mesopotamia,  in  the 

mid  chmate.  |  coasts  Of  Zanguebar,  Senegambia,  Guayana,  and  Panama;  these  coun- 
tries enjoy  the  verdure  of  perpetual  spring;  and  furnish  the  most  gigantic  productions 
of  the  vegetable  kingdom  ;  but  there  also  reptiles  of  unwieldy  length  wallow  in  the 
mud  of  marshes,  steaming  with  pestilence;  there  man,  robust  in  his  frame  of  body, 
propagates  with  rapidity,  but  his  moral  character  is  sunk  almost  as  low  as  that  of  the 
brutes.  The  deep  swarthy  skin,  and  the  phlegmatic  temperament  belong  peculiarly 
Cold  and  dry  I  to  these  countries.  The  cold  and  dry  climate  supports  a  hardy,  though 
chmate.  J  cer^amiy  not  a  profuse  vegetation;  the  waters  are  generally  pure,  but 
hard;  animals  and  men,  respiring  more  oxygen,  are  strong,  active,  and  healthy;  the 
moral  and  the  physical  part  are  in  a  state  of  equilibrium.  They  propagate  slowly, 
but  with  regularity;  the  sanguine  temperament,  and  the  white  skin,  are  characteristic 
of  this  climate,  which  comprehends  the  greatest  part  of  Europe  and  of  Asia. 
Cold  and  hu-  I  The  cold  and  humid  climate,  in  its  extreme,  such  as  is  experienced  in 
mid  climate.  |  Siberiaj  an(j  t0  fae  nOrth  of  Canada,  envelops  the  atmosphere  with  un- 
wholesome fogs,  and  reduces  vegetation  to  a  few  cheerless  stunted  shrubs,  and  to 
creeping  moss.  The  animals  are  covered  with  a  thick  fur,  under  which  they  remain 
torpid  one-half  of  the  year.  Man  himself,  tall,  but  weak  and  sluggish,  thinks  only 
of  defending  his  physical  existence  against  the  unkindness  of  nature.  The  red  cop- 
por-coloured  skin,  and  the  melancholic  temperament,  seem  to  be  the  native  growth 
of  such  a  climate.  By  unfolding,  in  this  manner,  the  views  of  the  celebrated  phi- 
losopher Kant,*  our  design  has  been  only  to  exhibit  a  sketch  of  the  combinations  of 
extreme  temperatures,  and  their  most  probable  effects.  We  admit,  that  the  four 
principal  climates  are,  perhaps,  no  where  to  be  found  without  some  modifications, 
Modifications  I  which  alter  their  nature.  These  modifications  are  of  two  kinds  ;  the  one 
mate*.  \  kind  arises  from  a  succession  of  two  different  climates  in  the  same  re- 

gion ;  the  other  is  owing  to  the  more  or  less  elevated  degree  of  any  of  the  four  qua- 
lities which  constitute  climate.  It  is  these  modifications  which,  in  opposition  to  the 
system  of  Hippocrates,  can  entitle  any  climate  whatever  to  the  appellation  of  tempe- 
rate, since  the  true  sense  of  this  term  denotes  an  atmospherical  constitution  in  which 
the  hot,  the  dry,  and  the  humid,  are  equally  moderated  by  each  other.  Thus,  in 
Egypt,  the  succession  of  humid  heat,  during  an  inundation,  and  of  dry  heat  for  the 
remainder  of  the  year,  tempers  a  climate,  which,  without  either  alternative,  would  bo 
insupportable.  Thus,  the  Dutch  see  with  pleasure  the  dry  cold  succeed  the  humid 
cold,  which,  of  itself,  would  render  their  country  extremely  insalubrious.  At  other 

•  Memoir  upon  the  four  principal  constitutions  of  the  human  race,  in  the  collection,  entitled, 
Mundane  Philosopher  by  Engel,  (In  German.) 
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times,  the  succession  taking  place  too  rapidly,  or  the  two  temperatures  being  too  re- 
mote the  one  from  the  other,  the  climate  is  rendered  more  disagreeable  than  if  one 
uniform  temperature  continued.  It  is  thus  that  the  inhabitants  of  Astrachan,  and  of 
some  other  towns,  feel  in  summer  the  heat  of  Africa,  and  in  winter  the  cold  of  Si- 
beria. These  atmospherical  constitutions  are  also  modified  by  the  solar  climate; 
thus,  the  dry  heat,  which  renders  Sahara  almost  inaccessible,  becomes,  at  Madrid 
or  at  Marseilles,  a  temperature  very  suitable  to  man.  The  baneful  effects  of  humid 
heat,  are,  in  like  manner  weakened,  as  we  recede  from  the  equator.  On  the  other 
hand,  we  find  the  cold,  dry  or  damp,  more  and  more  supportable  as  we  advance  from 
the  pole  towards  the  tropics.  For  example,  at  Bergen  in  Norway,  and  at  Brest  in 
France,  there  is  always  the  same  constitution  of  winter  rendered  variable  and  humid 
from  the  vicinity  of  an  ocean  which  never  freezes.  But  how  great  is  the  difference 
in  the  intensity  of  the  cold ! 

These  observations  upon  the  true  acceptation  of  the  word  climate,  naturally  lead 
us  to  take  a  general  view  of  the  different  temperatures  of  the  five  zones  into  which 
we  are  accustomed  to  divide  the  globe. 

The  torrid  zone  experiences  only  two  seasons,  the  one  dry,  and  the  I  J6™^™1^ 
other  rainy.*  The  former  is  looked  upon  as  the  summer,  the  latter  as  the  j  zone.6 
winter  of  these  climates ;  but  they  are  in  direct  opposition  to  the  celestial  winter  and 
summer, — for  the  rain  always  accompanies  the  sun,  so  that,  when  that  luminary  is 
in  the  northern  signs,  the  countries  to  the.  north  of  the  line  have  their  rainy  season.  It 
appears  that  the  presence  of  the  sun  in  the  zenith  of  a  country,  continually  heats 
and  rarefies  its  atmosphere.  The  equilibrium  is  every  moment  subverted,  the  cold 
air  of  countries  nearer  the  poles  is  incessantly  attracted,  it  condenses  the  vapours 
suspended  in  the  atmosphere,  and  thus  occasions  almost  continual  rains.  The 
countries  of  the  torrid  zone  where  no  vapours  rise  into  the  air,  are  never  visited  by 
the  rainy  season. 

Local  circumstances,  particularly  high  chains  of  mountains,  which  either  arrest  or 
alter  the  course  of  the  monsoons  and  the  winds,  exercise  such  influence  over  the 
physical  seasons  of  the  torrid  zone,  that  frequently  an  interval  of  not  more  than 
several  leagues  separates  summer  from  winter.  In  other  places,  there  are  two  rainy 
and  two  dry  seasons,  which  are  distinguished  by  the  names  of  great  and  little. 

The  heat  is  almost  always  the  same  within  10  or  15  degrees  of  the 
equinoctial  line ;  but  towards  the  tropics,  we  feel  a  difference  between 
the  temperature  which  prevails  at  the  moment  the  sun  is  in  the  zenith, 
and  that  which  obtains,  when,  in  the  opposite  solstice,  the  solar  rays  falling  under  an 
angle  of  more  than  47  degrees.     We  may  therefore,  with  Polybius,  divide  the  torrid 
zone  into  three  others.     The  equatorial  zone,  properly  so  called,  is  temperate,  com- 
pared with  the  zone  of  the  Tropic  of  Cancer,  composed  of  the  hottest  and  least  ha- 
bitable regions  of  the  earth.     The  greatest  natural  heat  ever  observed,  which  is  35 
degrees  of  Reaumur,  (111°  Fahr.)  has  been  at  Bagdad,  at  33  degrees  of  latitude. 
The  zone  of  the  Tropic  of  Capricorn  contains  but  little  land,  but  it  appears  to  expe- 
rience momentary  heats  of  extreme  density. 

Most  of  the  ancients,  disregarding  the  observations  of  Polybius,  conceived  that 
the  heat  continued  to  increase  from  the  tropic  towards  the  equator.  Hence  they 
concluded  that  the  middle  of  the  zone  was  uninhabitable.  It  is  now  ascertained  that 
many  circumstances  combine  to  establish  even  there  a  temperature  that  is  support- 
able. The  clouds ;  the  great  rains ;  the  nights  naturally  very  cool,  their  duration 
being  equal  to  that  of  the  days;  a  strong  evaporation;  the  vast  expanse  of  the 
sea ;  the  proximity  of  very  high  mountains,  covered  with  perpetual  snow ;  the  trade 
winds,  and  the  periodical  inundations,  equally  contribute  to  diminish  the  heat.  This 
is  the  reason  why,  in  the  torrid  zone,  we  meet  with  all  kinds  of  climates.  The  plains 
nre  burnt  up  by  the  heat  of  the  sun.  All  the  eastern  coasts  of  the  great  continents, 
fanned  by  the  trade  winds,  enjoy  a  mild  temperature.  The  elevated  districts  are 
evert  cold;  the  valley  of  Quito  is  always  green;  and  perhaps  the  interior  of  Africa 
contains  more  than  one  region  which  nature  has  gifted  witli  the  same  privilege. 

"  Varen.  Geographic  (jciivralc,  ch.  xxxvi.  propos.  10.  sqq.  Bergmann,  Geog.  Physique, 
§  143. 
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Nothing  equals  the  majestic  beauty  of  the  summer  in  the  torrid  zone.  The  sun 
rises  vertically — it  traverses  in  an  instant  the  burning  clouds  of  the  east,  and  fills 
the  heavens  with  a  light,  whose  effulgent  splendour  is  unobscured  by  a  single  shade. 
The  moon  shines  here  with  a  more  brilliant  lustre,  Venus  blazes  with  purer  and 
more  vivid  rays,  and  the  milky  way  glitters  with  augmented  brightness.  To  this 
magnificence  of  the  heavens,  we  must  add,  the  serenity  of  the  air,  the  smoothness 
of  the  waves,  the  luxuriance  of  vegetation,  the  gigantic  forms  of  plants  and  animals, 
all  nature  more  grand,  more  animated,  and  yet  less  inconstant  and  less  changeable, 
seasons  of  the  I  The  temperate  zones,  on  the  other  hand,*  are  indemnified  by  the  mild 
zone?"  I  and  varied  charms  of  spring  and  autumn,  by  the  moderate  heat  of  sum- 
mer, and  the  salutary  rigours  of  winter.  This  succession  of  four  seasons  is  not 
known  beyond  the  tropic,  nor  towards  the  poles.  Even  that  part  of  the  northern 
temperate  zone  which  lies  between  the  tropic  and  the  35th  degree  of  latitude,  in 
many  places  resembles  the  torrid  zone.  Until  we  come  towards  the  40th  degree, 
the  frost  in  the  plains  is  neither  intense  nor  of  long  duration — it  is  equally  unusual 
to  see  snow  fall  there,  though  unquestionably  it  is  not  true,  that  when  a  fall  of  snow 
does  take  place,  the  ladies  of  Rome  or  of  Naples  leave  the  theatre  to  enjoy  so  ex- 
traordinary a  spectacle,  or  that  Academicians  run  out,  with  their  glasses  in  their 
hands,  to  examine  this  singular  phenomenon.  Elevated  countries  feel  all  the  rigour 
of  winter — and  the  trees  even  in  the  plains  lose  their  foliage,  and  remain  stripped  of 
verdure  during  the  months  of  November  and  December. 

It  is  from  the  40th  to  the  60th  degree,  that  the  succession  of  the  four 
seasons  is  most  regular  and  most  perceptible,  without  however  endan- 
gering the  health  of  man :  And  it  is  within  these  latitudes  that  we  must  look  for  the 
nations  that  are  most  distinguished  for  knowledge  and  civilization,  and  those  who 
display  the  greatest  courage  by  sea  and  by  land.  It  would  appear,  that  in  countries 
where  there  is  no  summer,  the  inhabitants  are  destitute  of  genius,  or  at  least  of  in- 
telligence and  taste ;  while  in  those  regions  where  there  is  no  winter,  true  valour, 
constancy,  and  loyalty,  as  well  as  other  civil  and  military  virtues,  are  almost  un- 
known. But,  let  us  remember,  that  it  is  man  himself,  who  has  in  a  great  measure 
created  these  salubrious  climates ; — France,  Germany,  and  England,  not  more  than 
twenty  ages  ago,  resembled  Canada,  and  Chinese  Tartary,  countries  situated,  as  well 
as  our  Europe,  at  a  mean  distance  between  the  equator  and  the  pole, 
seasons  of  the  I  Beyond  the  60th  degree,  and  as  far  as  the  78th,  (which  appears  to  be 
frozen  zone,  j  fae  limit  of  the  habitable  earth  in  the  northern  hemisphere,)  only  two 
seasons  are  generally  known ;  a  long  and  rigorous  winter,  succeeded  often  suddenly 
by  insupportable  heats.  The  power  of  the  solar  beams,  though  feeble,  from  the 
obliquity  of  their  direction,  accumulates  during  the  days,  which  are  extremely  long, 
and  produces  effects  which  might  be  expected  only  in  the  torrid  zone.  There  have 
been  examples  of  forests  having  been  set  on  fire,  and  of  the  pitch  melting  on  the 
sides  of  ships.  In  winter,  on  the  contrary,  brandy  has  been  frozen  in  heated  rooms ; 
a  crust  of  ice  has  covered  even  the  sheets  of  the  bed;  the  earth  has  been  found  fro- 
zen to  the  depth  of  100  feet;f  and  mercury  congealed  in  the  thermometer,  leaves 
the  degree  of  cold  indeterminate.  I  speak  here  of  extreme  cases,  and  of  the  zone  in 
general.  For,  in  some  places,  a  southern  exposure,  and  the  neighbourhood  of  the 
ocean,  soften  the  climate  to  an  almost  incredible  degree.  Bergen,  in  Norway,  and 
the  whole  of  the  adjoining  coast,  between  6.0  and  62  degrees  of  latitude,  has  a 
very  rainy  winter,  but  seldom  snow  or  frost — that  season  of  the  year  is  there  less 
rigorous,  and  requires  less  fuel  than  at  Cracovia,  or  Prague;  or  Vienna,  in  Austria, 
between  the  48th  and  50th  degrees  of  latitude.  The  frigid  zone  enjoys  an  atmo- 
spheric calm  which  is  unknown  in  temperate  regions — it  has  no  storms,  no  hail, 
scarcely  a  tempest — the  splendours  of  the  aurora  borealis,  reflected  by  the  snow, 
dispels  the  darkness  of  the  polar  night.  The  days  for  several  months,  though  of  a 
monotonous  magnificence,  astonishingly  accelerate  the  growth  of  vegetation.  In 
three  days,  or  rather  three  times  twenty-four  hours,  the  snow  is  melted,  and  the 
flowers  begin  to  blow. 

*  Bergmanu,  Geographic  Physique,  §  144.       |  Gmelin,  Voyage  en  Siberia:. 


PHYSICAL  GEOGRAPHY.  197 


1  he  greatest 
cold  ol  the 
southern  atnio- 
sphere. 


This  succession  of  physical  zones  is  not  equal  in  the  two  hemispheres. 
When  speaking  of  the  ice  of  the  sea,  we  observed,  that,  in  the  arctic 
seas,  we  scarcely  meet  with  the  large  floating  masses  before  we  arrive 
at  the  70th  degree,  nor  the  stationary  fields,  until  towards  the  75th  or  80th  degrees  of 
latitude  ;  while,  in  the  antarctic  seas,  both  occur  at  from  50  to  60  degrees  of  south- 
ern latitude.  In  the  island  of  Terra  del  Fuego,  in  that  of  Sandwich,  and  in  several 
others  situated  towards  the  54th  and  59th  degrees  of  south  latitude,  the  mountains 
even  in  the  southern  summer  remain  covered  with  snow  quite  to  the  shores  of  the 
sea.* 

This  diminution  of  heat  appears  to  cease  all  at  once  between  the  30th  and  40th 
degrees  of  latitude;  for  hot  winds  arise  from  the  interior  of  New  Holland,  whilst  the 
mountains  of  Van  Diemen's  Land  remain  covered  with  perpetual  snow;|  thus  there 
is  felt  in  these  latitudes  the  most  sudden  transition  from  a  suffocating  heat  to  a  very 
sensible  cold.J 

Astronomers§  seem  to  ascribe  this  contrast  solely  to  the  shorter  stay  I  -Different  opi- 
which  the  sun  makes  in  the  southern  signs ;  that  is  to  say,  to  the  greater  |  uitms> 
rapidity  of  the  earth's  motion  when  it  is  in  its  perihelium.     The  sun's  stay  is  7  da}*; 
and  18  hours  shorter  in  the  meridional  than  in  the  northern  signs.     But  the  differ- 
ence produced  by  this  cause  would  be  only  ^T,  while  the  actual  existing  difference 
is  nearly  j.     The  theory  of  radiant  heat  has  furnished  another  explanation ;  and  an 
attempt  has  been  made  to  demonstrate,  that  in  a  given  time,  the  southern  hemisphere 
gives  out  a  greater  quantity  of  its  own  constant  heat  than  the.  northern.  ||     But  this 
cause  should  not  all  at  once  cease  to  act  towards  the  40th  degree.     It  is  necessary, 
therefore,  to  search  upon  for  the  cause  of  this  phenomenon  in  the  earth  itself. 

The  vast  extent  of  the  antarctic  seas,  the  total  absence  of  any  great  I  causes  of  this 
extent  of  land,  and  the  form  of  the  continents  which  terminate  towards  |  i)htuolaenoi»- 
the  south,  almost  in  points,  open  a  free  and  unincumbered  field  to  the  currents  from" 
the  polar  seas;  and  allow  them  to  push  forward  the  icy  masses  in  every  direction 
from  the  south  pole  towards  the  southern  temperate  zone.  There  some  of  them 
accumulate,  and  are  stopped  by  getting  entangled  with  each  other ;  some  of  them  are 
hindered  from  advancing  further  by  the  force  of  the  general  movement  of  the  ocean 
towards  the  west,  which  must  now  be  very  perceptible;  and  some  of  them  melt  by 
the  action  of  the  solar  heat,  which  must  be  considerable  at  50  degrees,  although  it 
has  but  little  effect  upon  the  thermometer,  because  the  ice  in  melting  absorbs  it  the 
moment  it  is  diffused  through  the  air. 

As  there  is  no  fixed  limit  where  the  motion  of  the  polar  waters  towards  the  equa- 
tor stops,  and  changes  into  the  general  motion  towards  the  west,TT  this  change  de- 
pending on  the  influence  of  several  local  and  temporary  causes,  as  little  will  there 
be  any  determinate  boundary  for  the  southern  ice.  Accordingly,  navigators  have 
sometimes  met  with  entire  and  fixed  islands  of  ice  towards  the  50th  degree,  and 
sometimes  they  have  advanced  10  degrees  nearer  the  southern  pole,  and  met  only 
with  floating  pieces.  These  variations  of  their  latitude,  under  the  same  meridian, 
seem  to  establish  our  explanation:  it  seems,  indeed,  impossible  to  assigifany  other 
sufficient  cause  than  the  action  of  the  polar  currents.  These  moveable"  masses  of 
ice,  propelled  on  all  sides  towards  the  tropic  of  Capricorn,  are  stopped  in  their  pro- 
gress only  when  they  meet  with  currents  which  set  to  the  west,  and  which,  as  they 
draw  them  along,  impart  to  them  a  compound  motion — a  motion  which,  being  con- 
stantly modified  by  the  equatorial  current,  makes  them  describe  a  spiral  line  until 
they  melt.  They  thus  enter  unexpectedly  into  a  zone  otherwise  temperate,  where 
their  presence  causes  these  sudden  transitions  from  heat  to  cold,  and  those  exten- 
sive fogs,  which  are  spoken  of  by  navigators. 

In  adopting  this  explanation,  we  are  under  no  necessity  of  supposing 
the  quantity  of  southern  ice  to  be  so  enormous  as  it  would  be  according 
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*  Foster,  Cook,  Dalrymple,  &c.  f  P^ron,  -Voyage  aux  Tenes  Australes,  ii.  (in  edit.) 

*  Labillardiere,  Voyage  a  la  recherche  de  Pa  Pcrouse,  ii.  27. 

§  Mairan,  Mem.  de  1'Academie,  1765,  p.  174.     JEpinus,  (Jogitat.  dc  Distribut.  calor.  per  tel- 
lurem. 

I  Provost,  sur  le  Ciilorique  rayoimant,  p.  328,  *?</.  1  See  Hook  xiv.  p.  lo& 
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to  any  other  hypothesis ;  for  upon  our  principle,  this  ice,  which  appears  towards  the 
50th  and  60th  degrees  of  latitude,  would  form  but  a  very  small  part  as  to  quantity 
when  compared  with  a  single  mass  of  fixed  ice  around  the  pole,  indeed  they  would 
consist  of  only  a  girdle  or  belt  of  variable  thickness,  behind  which  there  might  be 
found  vast  expanses  of  sea,  which  from  time  to  time  would  contain  no  ice. 

The  theory  of  physical  climate  suggests  still  another  inquiry ;  Can 
we  admit  a  change  in  the  direction  of  the  terrestrial  axis?  This  inquiry 
is  highly  interesting,  not  only  to  geographers,  but  to  the  whole  of  the 
human  race.  Without  the  obliquity  of  the  ecliptic,  withotH  that  angle  of  inclination, 
which  exists  between  the  plane  of  its  diurnal  solution  and  the  plane  of  its  orbit,  there 
would  be  no  inequality  between  the  days  of  winter!  and  summer,  and  no  change  of 
seasons  as  far  as  that  depends  upon  celestial  causes ;  the  equator  would  be  still 
more  constantly  heated,  than  it  is  at  present,  and  we  should  perceive  the  heat  dimi- 
nish on  both  sides  in  a  very  rapid  progression ;  each  climate  would  have  an  invari- 
able temperature,  which  would  be  that  of  its  present  spring  and  autumn,  but  very 
probably  somewhat  lower.  The  earth  would  then  be -scarcely  habitable  beyond  the 
45th  or  50th  degree  of  latitude.  Here,  then,  would  be  that  eternal  spring  which 
the  poets  wish  us  to  deplore  the  want  of.  Many  philosophers  and  astronomers  en- 
tertain the  opinion  that  the  ecliptic  and  the  equator  actually  tend  to  coincide.  The 
ancient  astronomers  found  the  obliquity  of  the  ecliptic  to  be  24  degrees.  Eratos- 
thenes, 250  years  before  Christ,  found  it  to  be  23  degrees  50  minutes.  Albatcghius, 
in  880,  23  degrees,  35  minutes,  40  seconds.  Tycho-Brahe,  in  1587,  23  degrees, 
31  minutes,  30  seconds.  It  oscillates  in  our  day  about  23  degrees,  23  minutes.  Its 
average  diminution  for  each  century  seems  to  have  been  hitherto  57  seconds.  But 
Euler  and  Laplace  have  proved,  by  profound  calculations,  that  this  diminution  arises 
from  the  mutual  attraction  of  all  the  planets,  the  orbits  of  which  being  differently 
inclined,  seek  constantly  to  mingle  in  the  same  piano,  from  whence  there  result  only 
temporary  inequalities,  confined  within  determinate  bounds.  The  sun  contributes 
above  all  constantly  to  bring  back  all  these  variations  to  the  point  whence  they  had 
originated.  Were  it  not  for  the  attractive  force  of  the  sun,  the  planets,  especially 
Jupiter  and  Venus,  might  have  power  to  change  the  obliquity  of  the  ecliptic  from 
10  to  12  degrees.  But  the  mighty  monarch  of  the  planetary  system  represses  these 
attempts,  and  prevents  the  obliquity  from  ever  varying  more  than  from. 2  to  3  degrees. 
In  general  the  whole  system  of  the  world  appears  now  to  oscillate  round  a  mean 
state,  from  which  it  deviates  only  very  insensibly  either  to  the  one  side  or  the  other. 
The  violent  contests  between  the  great  powers  of  nature  have  ceased ;  we  live  in  a 
period  of  physical  repose,  but  we  perceive  around  us  the  traces  of  anterior  revolu- 
tions. These  arc  about  to  become  the  subject  of  our  inquiries. 
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Continuation  of  the  Theory  of  Geography.     Of  the  Revolutions  which  have  taken  place 
upon  the  Surface  of  the  Globe. 

\Vi:  have  described  the  existing  physical  state  of  the  terrestrial  globe,  at  every 
.stage  in  our  progress.  It  would  seem  that  the  order  of  things  which  now  subsists, 
otnerai views.  |  must  have  been  preceded  by  several  orders  of  a  different  kind.  The 
existence  of  the  material' world  is  only  a  series  of  metamorphoses.  As  in  the  ocean 
wave  sinks  into  and  blends  with  wave,  so  the  elements,  agitated  by  a  never-ceasing 
motion,  mingle,  and  combine,  and  replace  each  other,  under  forms  continually 
changing  and  continually  renewed. 

In  this  ebb  and  flow  of  existence  and  destruction,  we  float  along  like  the  light  and 
unsteady  leaves,  which  arc  borne,  heaved  aloft,  hurried  on,  and  swallowed  up  by  one 
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and  the  same  billow.  How  then  should  we  hope  to  form  a  conception  of  the  unmea- 
sured chain  of  revolutions  which  our  globe  may  have  undergone?  We  walk  upon 
the  wrecks  of  anterior  worlds ;  but  can  we  compute  their  number?  The  lapse  of  ages 
has  heaped  up  ruins  upon  ruins :  at  every  step  we  tread  on  monuments,  upon  which 
the  hand  of  nature  has  engraved  the  history  of  the  globe ;  but  the  record  is  couched 
in  hieroglyph ical  symbols,  the  key  to  which  shall  never  perhaps  be  found. 

The  feeble  light  which  reasoning  or  experience  has  furnished,  relate 
to  two  classes  of  changes  which  have  taken  place  on  the  globe.  Some 
repeatedly  occur  under  our  own  observation,  or  at  least  have  been  observed  by  men 
who  have  conveyed  accounts  of  them  to  us.  Other  revolutions  are  unknown  to  us 
only  by  their  astonishing  effects,  and  by  traces  which  it  becomes  us  to  follow  in 
silence,  resolved  to  stop  where  they  cease  to  guide  us.  It  is  of  impor-  I  confusion 
tance  to  separate,  with  rigorous  exactness,  the  class  of  supposed  or  I  andX^ 
inferred  facts,  from  that  of  established  facts.  But  enthusiasm  has  already  |  wished  tacts, 
singularly  perplexed  this  question  :  the  inventors  of  geological  systems  have  brought 
forward  as  historical  facts,  events  which  have  not  any  contemporary  and  substantial 
authority:  the  vague  description  of  poets,  and  even  popular  traditions,  have  been 
collected  and  repeated  without  undergoing  any  scrutiny.  Aristotle  complained  in 
Greece  of  this  abuse.  Pliny,  in  a  later  age,  introduced  it  at  Rome.  As  to  the 
moderns  who  have  undertaken  to  write  the  histoiy  of  the  changes  which  have  hap- 
pened on  the  surface  of  the  globe,  they  have  chosen  rather  to  display  superficial  eru- 
dition, by  compiling  anew  what  the  ancients  had  compiled  before  them,  than  to  make 
use  of  that  difficult  art  by  which  facts  of  an  established  and  definite  character  are 
distinguished  from  uncertain  traditions  that  are  altogether  unfit  for  the  purpose  of  the 
philosopher.  It  is  an  undertaking  beyond  our  strength  to  re-establish  historical 
truth  in  all  its  purity:  we  shall,  however,  refrain  from  repeating  any  of  the  fables  with 
which  geologists  have  adorned  the  first  ages  of  the  history  of  the  globe. 

The  changes  whose  actual  occurrence  is  capable  of  proof,  are  marked  by  charac- 
ters extremely  different.  Some  have  taken  place  with  the  most  inconceivable  rapid- 
ity; while,  in  the  imperceptible  progress  of  others,  we  perceive  that  the  power  of 
time  has  no  limits.  «  + 

Of  all  the  known  powers  and  agents,  there  is  none  which  has  not  con- 
tributed, however  little  it  may  have  been,  to  change  the  surface  of  the 
globe.  Fire  performs  the  most  conspicuous  and  noisy  part;  but  water 
appears  to  have  had  a  still  wider  sphere  of  activity.  The  air  conceals  under  its  ap- 
pearance of  weakness  a  very  powerful  disintegrating  and  recompounding  energy. 
The  earth  itself,  by  yielding  obedience  to  the  laws  of  equilibrium,  has  assisted  in 
giving  shape  to  its  own  surface.  And  the  labours  of  man,  though  in  the  last  rank, 
occupy  a  place  in  some  corners  of  this  vast  picture.  We  shall  now  take  a  rapid  sur- 
vey of  the  annals  of  the  globe. 

The  atmosphere  generates  meteors  whose  slow  but  continual  effects,  I  Decomposition 
by  accumulating  from  age  to  age,  must  collectively  amount  to  an  incal-  |  SS;  "* 
culable  sum. 

The  winds,  which  uproot  entire  forests,  have  laid,  in  some  remote  period,  the 
foundations  of  coal  mines.  The  rains,  by  running  down  the  sides  of  the  mountains, 
bare  and  roughen  some  parts  pf  them ;  whilst,  to  other  parts,  they  give  roundness 
and  elevation.  The  hail  and  the  snow  harden  and  accumulate  into  vast  masses  of 
ice  and  snow,  whence  flow  the  impetuous  rivers  which  excavate  the  valleys.  Ra- 
mond  observed  the  summits  of  the  Pyrenees  every  where  furrowed  by  the  thunder- 
bolts. But  the  air  of  itself  is  possessed  of  a  very  considerable  dissolving  power; 
it  ultimately  decomposes  all  known  substances.  The  most  solid  rock  is  cleft,  and 
divided  into  stones;  the  stones  crumble  into  gravel,  or  dissolve  into  sand,  which  are 
lifted  by  the  winds,  or  rolled  by  the  waters  to  a  great  distance  from  their  original 
soil.  (fi  ', 

The  succession  of  heat  and  humidity  accelerates  that  slow  disintegration  which 
is  continually  going  on  before  our  eyes.  The  air  disseminates  the  pollen,  or  fructi- 
fying dust  of  plants,  transports  whole  clouds  of  sand  and  of  volcanic  ashes,  and 
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holds  in  solution  a  great  number  of  watery,  saline,  and  earthy  particles.     It  con- 
tributes, therefore,  incontestably  to  change  the  surface  of  the  earth. 
Extension  of          This  acti°H  of  the  air  is  especially  perceptible  in  the  continual  exten- 
moving  sands.  |  sion  of  moving  sands.    The  effects  of  it  have  been  severely  experienced 
near  St.  Pol  de  Leon,  in  Bretagne,  where  a  whole  village  was  so  completely  buried 
beneath  the  sand,  that  nothing  was  seen  but  the  spire  of  the  church.*     England, 
Jutland,  and  Scania,  have  undergone,  and  do  still  undergo,  similar  inundations.     In 
Greenland,  the  famous  ridge  of  hills  of  pure  ice,  named  the  Iceblink,  is  situated 
between  two  promontories  of  moving  sand  with  which  the  winds  sometimes  strew 
the  decks  of  vessels  more  than  12  leagues  distant. |     Thus  the  phenomena  of  the 
African  deserts  are  met  with  near  the  pole.     In  Jutland,  we  have  seen  places  where 
the  sand  is  so  extremely  fine,  as  to  exhibit  the  appearance  of  a  fluid  mass  in  which  , 
we  might  swim.     It  is  easy  to  conceive  that  the  wind  may  carry  this  powder  to  con- 
siderable distances,  and  in  this  manner  create  new  deserts  of  sand. 
Labours  of  The  industry  of  man,  by  paving  streets,  by  building  houses,  by  spread- 

man.  I  ing  manure  over  the  fields,  by  erecting  dikes  along  the  sides  of  rivers, 

tends  insensibly,  but  powerfully,  to  elevate  the  soil  of  a  country.  We  perceive  this 
chiefly  in  towns  near  ancient  buildings.  To  enter  the  Pantheon  at  Rome,  it  was 
once  necessary  to  ascend  eight  steps :  we  must  now  descend  as  many.  Nor  should 
it  be  alleged  that  the  building  has  sunk,  for  it  has  preserved  the  same  level  for  two 
centuries  past.J 

conges  aris-  I  The  aquatic  plants  often  change  a  marsh  into  a  damp  meadow.  These 
tables?"1  I  are,  first,  the  hippuris,  the  utricidaricc,  the  cqnisetum,  and  different  rushes 
which  form  with  their  interwoven  roots  a  floating  tissue  upon  the  muddy  water. 
Next,  the  sphagnum  palustre  is  diffused  over  the  whole  surface,  absorbs  the  water 
like  a  sponge,  and  creates  a  bed  for  the  briars  and  lichens  which  thicken  and  raise 
the  soil  by  their  annual  depositions.  At  other  times,  the  expanse  of  a  tranquil  bay 
is  peopled  by  water  lilies,  the  arundo  phragmites,  and  other  plants  which  retain  the 
earthy  particles  cast  up  by  the  waters  without.  As  soon  as  this  mud  has  acquired  a 
little  solidity,  we  see  the  willows  spring  up,  together  with  osiers  and  other  trees  which 
pi-efet  an  aquatic  soil.§ 

Vegetation  contributes  also  still  in  various  ways  to  change  the  appearance  of  tho 
earth.  Observe  that  slender  plant,  that  moss  which  mounts  up  along  the  walls  of  a 
deserted  palace.  By  being  repeatedly  decomposed  and  renovated,  it  will,  some  ages 
hence,  have  covered,  and  even  have  buried  beneath  it,  those  stately  piles  which  were 
reared  by  luxury  for  the  residence  of  sovereign  power.  The  remains  of  the  vilest 
animals  are  collected  in  heaps  where  the  thrones  of  monarchs  once  glittered  with 
splendour.  Brambles  cover  the  temple  of  Olympic  Jupiter,  and  the  towers  of  Baby- 
lon lie  concealed  beneath  the  grass. 

Mountains  sink  down,  or  separate  into  fragments,  from  the  agency  of 
other  causes  than  earthquakes  or  volcanic  explosions.  Sometimes  the 
waters  of  a  rapid  river,  "of  an  agitated  lake,  or  even  of  a  subterraneous 
current,  waste,  consume,  and  secretly  undermine  a  mass  of  rocks,  or  of  solid  earth. 
The  beds  of  sand,  gravel,  clay,  and  chalk,  which  serve  as  a  support,  are  dissolved 
or  swept  away;  an  excavation  is  formed,  and  the  superincumbent  mass  sinks  down 
by  its  own  weight.  At  other  times,  subterraneous  waters  penetrate  under  a  now 
stratum,  under  a  vegetable  bed ;  they  at  first  support  this  crust,  then  loosen  it,  'tear 
it  off,  and  at  last  finally  wash  it  away  piece-meal,  or  swallow  it  entirely  up.  Some- 
times there  is  a  fissure,  by  means  of  which  part  of  a  mountain  is  detached  from  Iho 
principal  mass,  and  overturned  in  consequence  of  being  deprived  of  its  natural  sup- 
port. These  kinds  of  fissures  are  in  the  argillaceous  rocks,  the  effects  merely  of 
dryness,  accompanied  by  the  shrinking  in  of  certain  particles;  in  calcareous  rorks, 
a  species  of  fermentation  may  very  much  contribute  to  produce  them;  and  in  granite 

*  Memoirestle  TAcademie  des  Sciences  de  Parig,  1722. 
f  ('rant/,  Relation  du  Greenland.     Kgede,  &c.  &c. 
j  Bergmann,  Geographic-Physique,  §  148,  ii.  170. 
$  Mission,  Voyage  d'Jtalie,  ii.  195. 
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rocks  they  appear  to  arise  from  the  decomposition  of  certain  laminae  of  a  less  power- 
ful crystallization,  acted  on  by  the  oxygen  of  the  atmosphere.  The  granite  of  Fin- 
land, named  Rapahiwi,  is  decomposed  wherever  there  predominates  in  its  composition 
ferruginous,  or  a  kind  of  sulphuro-ferruginous-mica.*  Bergmann  has  often  seen  the 
petrosilex  covered  with  a  slightly  coherent  crust,  which,  when  washed  off  by  the 
waters,  exposes  to  view  small  fragments  of  quartz  and  ferruginous  garnets.  Thus 
the  mountains  may  be  destroyed  even  by  the  influence  of  that  imperceptible  humidity 
which  is  inherent  in  all  terrestrial  substances. 

There  can  be  no  doubt  that  these  two  kinds  of  subsiding,  must  have 
contributed  to  the  formation  of  the  existing  surface  of  the  globe.  We 
perceive  every  where  around  us  nothing  but  wrecks  and  ruins  ;  those  beds  of  rocks, 
displaced,  overturned,  shattered;  those  lakes  so  deeply  excavated;  those  caverns 
which  reach  down  towards  the  centre  of  the  earth;  those  peaks  which  tower  to  the 
sky;  those  precipitous  coasts  which  surround  as  with  an  immense  rampart  all  the 
seas  of  the  globe;  those  alps  which  overhang  Italy;  those  Andes  which  plunge  their 
gigantic  sides  into  the  ocean  ;  those  forests,  those  races  of  quadrupeds,  those  aquatic 
animals  buried  in  the  earth  in  mingled  confusion;  all  these  circumstances  impress  us 
with  the  awful  and  overwhelming  thought,  how  vast  must  have  been  the  heavings  and 
agitations  which  have  contributed  to  give  to  the  globe  its  present  appearance. 

M.  Deluc  has  very  happily  applied  this  physical  truth  to  illustrate  the  account  of  a 
universal  deluge  contained  in  the  sacred  writings.  According  to  him,  this  catas- 
trophe, which  some  have  endeavoured  to  represent  as  impossible,  may  be  naturally 
explained,  merely  on  the  supposition  of  a  general  sinking,  down  of  the  inhabited 
regions  of  the  earth  ;  then  the  waters  of  the  sea,  instead  of  being  elevated,  as  has 
been  generally  imagined,  would  have  needed  only  to  follow  the  laws  of  gravitation, 
in  order  to  cover  the  antediluvian  world,  and  leave  dry  our  present  continent. 

But  we  wish  to  speak  here  of  facts  of  which  history  has  preserved  the  details. 

The  subsidings  which  take  place  from  excavations  made  by  water, 
happen  yearly  in  mountainous  countries  along  rivers.  It  is  thus  that 
the  Rhone  has  formed  the  vault  under  which  it  appears  to  lose  itself;  it  is  thus  that 
the  Adige  swallowed  up  the  town  of  Neumark  and  others  in  1767.  In  the  south  of 
Norway,  the  rapid  Glommen  descends  from  the  summit  of  the  Dofrine  mountains 
towards  the  North  Sea,  and  forms,  a  little  above  its  mouth,  the  fine  cascade  of  Sar- 
pen.  The  eddy  of  the  waters  of  the  cascade  has  formed  under  the  bank  a  subter- 
ranean lake  600  feet  in  depth.  On  the  5th  February,  1702,  ,the  Castle  of  Borge, 
with  all  its  dependencies,  was  engulphed  in  this  excavation,  and  entirely  disappeared, 
so  that  there  appeared  nothing  in  its  placje  but  a  lake  800  feet  long,  arid  from  300  to 
400  broad.  |  The  disaster  which  befel  the  town  of  Pleurs,  in  the  country  of  Chiar 
venna,  arose  from  a  similar  cause. 

Rivulets  and  springs  without  number  wore  away  the  frail  foundations  of  Mount 
Conto;  on  the  25th  August  1618,  the  masses  of  rock  of  which  that  mountain  was 
composed,  separated  from  each  other  and  rolled  upon  the  town,  which  they  com- 
pletely overwhelmed,  as  well  as  the  small  town  of  Schilano;  2430  individuals  pe- 
rished; a  lake  occupied  the  place  where  200  elegant  houses  once  stood.  All  the 
wealth,  which  for  a  century  commerce  had  amassed,  was  at  once  restored  to  the 
maternal  bosom  of  the  earth.  J 

The  plains  experience  depressions  of  another  kind.  The  platforms  of  turf  sus- 
pended upon  water,  sink  under  the  weight  of  forests,  houses,  and  inhabitants.  Ire- 
land every  year  sees  the  number  of  its  lakes  increase  by  the  sinking  in 
of  its  bogs.  It  is  to  these  that  subterraneous  forests,  in  some  measure, 
owe  their  origin.  There  are  some  which,  like  those  on  the  shores  of  Lincolnshire,  § 
are  formed  conjointly  by  the  sinking  down  of  marshy  coasts,  and  by  ancient  inva- 
sions of  the  sea.  Others,  like  those  which  have  been  discovered  near  Morlaix,]] 


'  ev 


*  Gadd,  Dissertations  sur  le  Granite,  cite  par  Bergmann,  Geog.  Phys. 
f  Pontoppidan,  Hist.  Nat.  de  la  Norwege,  i.  ch.3.  §  14. 

*  Camerari,  Dissertut.  vi. 

§  Corre"a  de  Serra,  dans  les  Annales  des  Voyages,  i.  169.  sqq. 
||  Fruglaye,  No.  110.  du  Journal  des  Mines. 
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appear  to  owe  their  subterraneous  situation  to  changes  anterior  to  the  existing  state 
of  the  globe,  but  for  the  most  part,  they  are  met  with  in  turf  or  peat  grounds.  In 
the  Isle  of  Man,  accordingly,  in  the  midst  of  a  marsh,  at  the  depth  of  20  feet,  iir 
trees  are  found  still  on  their  roots.  At  Halfield-chace,  we  find  trees  which  have 
their  nuts  and  acorns  lying  at  their  sides.  Holland,  Switzerland,  and  France,  pre- 
sent similar  facts ;  but  it  is  Sweden  which  furnishes  us  with  th<5  most  curious  exam- 
ple. Near  Asarp,  in  West  Gothland,  there  are  two  peat  bogs  composed  of  a  thick 
mud,  and  of  a  slight  turf.  We  discover  there  a  great  quantity  of  trunks,  and  roots, 
which  are  carried  off  every  year  to  serve  as  fuel;  the  following  year  they  are  equally 
abundant,  which  arises  unquestionably  from  an  immense  collection  of  trees  buried  in 
this  great  ground,  and  raised  to  the  surface  by  the  annual  thaw.* 
Lakes  formed  I  In  the  Electoral  Marche  of  Brandenburg,  there  is  the  lake  of  Arendt, 
bj  subsiding?.  I  formec[  by  two  subsidings,  the  one,  it  is  believed,  happened  in  815,  the 
other  in  1685.  How  many  lakes  are  thus  formed  in  Prussia  and  in  Poland!  How 
many  other  events  are  there  of  this  nature,  the  knowledge  of  which  is  lost  to  us,  or 
has  been  disfigured  by  tradition!  Strabo  tells  us,  that  around  the  Lake  CopaYs,  in 
Bseotia,  the  sinkings  of  the  ground  were  very  numerous,  and  often  changed  the 
course  of  the  river  Cephissus,  which  at  last  flowed  in  subterraneous  canals  con- 
structed by  the  hand  of  man.  As  these  canals  are  no  longer  kept  in  repair,  and  as 
the  lake  Copais  is  changed  into  a  marsh,  we  may  ask,  what  is  become  of  the  waters 
of  the  Cephissus?  It  appeaj-s  only  too  probable  that  they  have  hollowed  out  a  sub- 
terraneous reservoir,  an  invisible  lake,  hut  which  may  one  day  swallow  up  Boeotia, 
and  thus  renew  the  deluge  of  Ogyges. 

We  have  spoken  of  subterraneous  lakes,  and  amongst  others  of  that  in  the  West 
Friezland,  which  was  discovered  in  the  12th  century;  by  degrees  there  was  formed 
on  its  surface  a  crust  of  peaty  and  slimy  substances,  which  in  their  turn  were  covered 
with  vegetable  mould.  This  crust  is  now  strong  enough  for  a  carriage  to  pass  over 
it,  and  to  be  laboured,  sown,  and  reaped.  At  the  same  time  the  inhabitants  have 
only  to  make  two  or  three  holes,  four  feet  deep,  to  find  water  to  serve  them  for  steep- 
ing their  flax.  There  probably  -exists  a  subterraneous  lake  near  Narbonne,  in  the 
territory  of  Liviere.  We  there  see  five  abysses,  named  the  Oeliols,  of  an  extraordi- 
nary depth,  and  filled  with  fish ;  the  earth  which  surrounds  them  tumbles  under  the 
steps  of  the  adventurous  peasants  who  are  attracted  thither  for  the  sake  of  fishing. 
Ground  «u».  I  We  may  easily  conceive  the  disasters  which,  from  time  to  time,  in- 
Ekes!  °  I  dicate  the  existence  of  these  subterraneous  lakes,  in  places  where  no 
one  suspects  them.  In  1792  a  lake  was  formed  in  the  town  of  Lons-le-Saulnier ; 
several  houses  disappeared,  as  well  as  a  part  of  the  high  road  from  Lyons  to  Stras- 
bourg. |  It  is  supposed  that  this  was  an  old  pond  of  brackish  water;  on  which  at 
first  there  was  formed  a  pellicle,  then  a  slight  vegetable  crust,  and  then  ground,  to 
all  appearance,  solid;  but  a  great  drought  having  made  the  subterraneous  waters  fall, 
this  crust  was  deprived  of  support,  and  consequently  sunk  down.  Mount  Jura  pre- 
sents a  number  of  vestiges  of  similar  sinkings.  The  Pyrenees,  another  calcareous 
chain,  exhibit  them  in  as  great  abundance. .  Buffon  relates,  that  a  mountain  in  1678, 
having  sunk  down  into  subterraneous  cavities  filled  with  water,  caused  a  great  inun- 
dation in  a  part  of  Gascony.  The  Julian  Alps,  where  the  famous  lake  of  Cirknitz 
is,  contain  in  their  numerous  caverns  many  similar  reservoirs. 

Justly,  then,  might  Seneca  ask,  "  In  what  part  of  the  globe  has  not  nature  waters 
at  her  command,  to  assail  us  with,  whenever  she  pleases?  Our  excavations,  our  pits, 
almost  every  where  terminate  in  water.  Let  us  add,  also,  those  immense  invisible 
lakes,  those  subterraneous  seas,  those  rivers  which  are  enveloped  in  continual  night. 
How  many  causes  are  there  of  inundation  in  those  waters  which  flow  beneath  us 
and  around  us?  For  a  long  time  prisoners,  they  will  one  day  set  themselves  at 
liberty;  the  rocks,  open  on  all  sides,  will  furnish  numerous  currents  of  water,  which 
will  rush  towards  the  ocean.  These  deluges  of  water  or  fire  happen  whenever  it 
pleases  the  Almighty  to  rc-comrnence  a  more  perfect  order  of  things." 

*  Bergmann,  Geographic-Physique,  ii.  244.    Rothof,  Mem.  de  VAcademie  des  Sciences  dc 
Stockholm,  1767. 
t  Bertrand,  Nour.  Principes  de  Geologic,  p.  198. 


Mountains 
without  cohe- 
sion. 


Effects  of 
cold. 


PHYSICAL  GEOGRAPHY.  203 

We  are  now  to  speak  of  subsidings,  in  which  the  agency  of  water  has  not  been 
immediate  and  predominant ;  for  rarely  does  a  disaster  happen,  in  the  production  of 
which  this  element  is  entirely  inactive. 

Many  mountains,  as  we  have  seen,  are  originally  composed  of  large 
stones,  perfectly  detached  from  each  other.  There  are  many  such 
mountains  between  Norway  and  Sweden.  A  transverse  section  of  mount  Quedlie 
shows  a  mass  or  stratum  of  240  feet,  composed  of  small  flat  stones — some  calcare- 
ous, some  sandy,  and  always  without  any  cement  to  bind  them  together.  The  slight- 
est force  is  sufficient  to  roll  down  these  masses,  which  have  been  formed  by  changes 
anterior  to  the  records  of  history. 

There  are  other  causes  which  concur  in  decomposing  the  most  solid 
mountains ;  extreme  cold  often  makes  large  blocks  of  rock  burst  asun- 
der and  tumble  down.     In  West  Gothland,  near  Hunneberg,  there  are  two  regular 
pillars  detached  from  a  rock,  solely  by  the  action  of  frost.* 

Norway  suffers  great  devastations  from  the  avalanche  of  stones,  which  are  in  like 
manner  occasioned  by  the  effects  of  cold.  In  the  milder  climates,  the  successive 
action  of  cold  and  heat  is  not  less  destructive,  though  more  silent.  In  these  same 
mountains  of  West  Gothland,  of  which  we  have  just  now  spoken,  Bergmann  has  ob- 
served that  the  rocks  of  trapp  had  a  paler  and  more  porous  crust  on  the  side  lying 
towards  the  sun. 

In  a  great  many  places  the  skeletons  of  mountains  attest  these  changes. 
Near  Adersbach,  in  Bohemia,  you  pass  through  a  sort  of  labyrinth  of 
blocks  of  free-stone,  placed  perpendicularly,  from  100  to  200  feet  high,  and  of  a  cir- 
cumference equal  to  the  half  of  their  height.  These  columns,  or  rather  these  square 
towers,  occupy  a  space  of  ground  a  league  and  one-third  in  length,  and  half  a  league 
in  breadth.  A  rivulet  meanders  amongst  them,  and  loses  itself  in  a  gulf.  The  ver- 
dant foliage  of  trees  and  shrubs  is  mingled  with  the  grey  masses  of  the  rocks.  This 
labyrinth  is  evidently  the  remains  of  a  mountain,  the  less  solid  parts  of  which  have 
crumbled  down,  and  been  carried  off  by  currents  of  water.  The  famous  stones  of  Car- 
nac,  which  the  vulgar  regard  as  a  Druidical  temple,  appears  to  us  only  a  labyrinth  of 
Aderbach  in  miniature.  Other  countries  present  similar  pictures :  such  as  Stonehenge 
in  England,  Griffenstein  in  Saxony,  the  rocks  of  Svit-Feene  in  China,  and  several 
assemblages  of  enormous  stones  in  the  Cordilleras  of  Peru.  The  primitive  nations 
chose  such  places,  stamped  with  the  impress  of  divine  power,  to  solemnize  the  rites 
which  they  dedicated  to  beings  of  a  superior  nature. 

The  slow,  but  continual  and  combined  action  of  all  the  causes  which  I  combined  ef- 
fects of  these 
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we  have  specified,  is  followed  by  the  most  astonishing  catastrophes. 

The  remains  of  the  mountains  called  Diableret,  in  Switzerland,  present,  it  is  said, 
a  very  picturesque  scene;  portions  of  wood  and  pasturage,  which  have  escaped  the 
common  disaster, — rocks,  shivered,  dismantled,  cleft  from  top  to  bottom,  and  seem- 
ing to  announce  new  desolations, — torrents,  which  are  forced  to  scoop  out  for  them- 
selves a  new  bed,  wear  away  the  trunks  of  birch  trees  and  firs,  half  buried  in  their 
waves.  Such  are  the  varied  groups  which  adorn  this  theatre  of  devastation. 

It  was,  according  to  the  History  of  the  Academy  of  Sciences,  in  the  month  of 
June  1714,  but,  according  to  M.  Bourrit,  and  other  Swiss  writers,  the  23d  Septem- 
ber 1713,  that  the  summits  of  the  Diablerets  suddenly  fell,  and  covered  the  extent 
of  a  square  league  with  their*  fragments,  which  often  form  a  bed  of  stones  30  yards 
and  more  in  thickness.  Although  several  hundred  cottages  were  buried  in  the  ruins, 
fortunately  only  18  persons  perished.  Cows,  goats,  and  sheep,  were  the  principal 
victims.  The  dust  which  was  raised  by  the  fall  of  the  mountain  occasioned  for 
some  moments  a  darkness  like  that  of  night,  although  the  event  took  place  at  three 
•o'clock  in  the  afternoon,  and  in  fine  weather. '\ 

We  have  a  more  satisfactory  account  of  the  falling  do\\n  of  a  mountain,  which 
took  place  in  1751,  near  Sallenche,  in  Savoy.  The  naturalist  Donati  thus  describes 
this  event:  A  great  part  of  the  mountain,  situated  below  that  which  fell  down,  was 

*  Bergmann,  Geographic  Physique,  ii.  242. 

f  Bourrit,  Description  des  Alpes  Penniues,  Sec.    EbeJ,  Itin^ire,  ii.  26. 
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composed  of  earth  and  stone,  not  arranged  in  strata  or  beds,  but  confusedly  heaped 
up.  The  rolling  down  of  these  stones,  in  former  times,  had  left  by  degrees  the 
principal  rock  of  the  greater  mountain  without  support.  This  mass  was  composed 
of  five  horizontal  and  distinct  strata,  the  two  first  were  of  a  slaty  and  brittle  kind, 
the  two  following  presented  to  view  a  shelly  marble,  cleft  transversely  in  its  beds. 
In  the  fifth,  the  slate  reappeared,  but  its  laminae  were  in  a  vertical  position,  and  en- 
tirely disunited.  The  waters  of  three  lakes,  formed  in  this  last  stratum,  continually 
penetrated  through  the  chinks  of  the  mountain.  The  abundant  snow  of  the  year 
1751  augmented  the  force  of  these  waters,  and  determined  the  fall  of  648  millions 
of  cubit  feet  of  rocks,  bulk  enough  to  have  formed  a  great  mountain.  The  fall  of 
this  mountain  was  accompanied  by  a  quantity  of  dust  uncommonly  subtile,  and 
which  was  taken  for  smoke,  because  it  supported  itself  in  the  air  for  several  days. 
A  report  wras  spread  that  a.  now  volcano  had  broken  out  in  the  midst  of  the  Alps, 
where  the  ravages  of  subterraneous  fires  had  never  been  known.  But  Donati,  hav- 
ing, been  sent  to  tho  spot,  soon  dissipated  these  groundless  fears.* 

There  is  also  another  kind  of  catastrophe,  which  is  not  less  extraordi- 
nary in  its  causes,  than  destructive  in  its  effects : — it  happens  when  one 
bed  of  earth  or1  rock  slides  over  another  bed  without  breaking,  or  separating  into 
pieces.  Some  years  ago,  the  commencement  of  an  event  of  this  kind  was  observed 
at  Solutre,  near  Macon.  After  some  great  rains,  the  strata  of  earth  which  lay  upon 
the  mountain  of  Solutre,  slid  along  over  couches  of  calcareous  stones,  which  con- 
stitute the  body  of  the  mountain.  They  had  already  advanced  several  hundred  yards, 
and  the  village  was  about  to  be  burried  in  ruins,  when  the  rain  ceased,  and  this  mov- 
ing mass  of  earth  was  arrested  in  its  progress,  j  A  still  more  astonishing  fact  of 
this  kind  is  related :  a  part  of  the  mountain  Goima,  in  the  Venetian  State,  detached 
itself  during  the  night,  and  glided  along,  with  several  houses,  which  were  earned 
into  the  neighbouring  valley;  in  tho  morning  the  inhabitants,  who  had  felt  nothing, 
were  extremely  astonished,  when  they  awoke,  to  see  themselves  at  the  bottom  of  a 
valley,  and  for  a  long  time  imagined  that  a  supernatural  power  had  transported  them 
through  the  air  into  some  distant  climate,  until,  upon  examining  the  environs,  they 
perceived  the.  traces  of  the  revolution  which  had  so  wonderfully  spared  them. 

Various  disasters  are  often  connected  together:  inundations  originate  from  the  fall 
of  masses  of  earth,  and  occasion  such  falls  in  their  turn. 

In  1772,  the  mountain  of  Piz,  in  the  marche  of  Treviso,  in  the  state 
of  Venice,  was  cleft  in  two ;  a  part  was  overturned,  and  covered  three 
villages,  together  with  their  inhabitants.  A  rivulet,  stopped  by  the  rubbish,  in  three 
months  formed  a  lake.  The  remaining  part  of  the  mountain  precipitated  itself  on 
that  side,  the  lake  overflowed  its  banks,  and  many  people  perished.  Several  villages 
were  dlso  buried  under  the  waters.']] 

This  brief  sketch  is  sufficient  to  show  the  difference  that  exists  between  a  subsid- 
ing or  falling  down,  and  a  shaking  of  the  earth,  or  earthquake,  catastrophes  too  often 
confounded  by  the  ancients,  and  even  now  by  the  vulgar.  The  effects  are  often  the 
same,  but  the  mode  of  action  and  the  causes  are  different.  There  are  fallings  down 
without  volcanic  shocks,  but  these  shocks  often  occasion  them.  The  only  point  of 
necessary  coincidence  is,  that  great  rains,  which  succeed  great  droughts,  equally 
bring  on  displacements  and  earthquakes.  They  occasion  earthquakes,  by  evolving 
in  the  bosom  of  the  earth  elastic  and  inflammable  gases;  and  they  occasion  the  fall 
of  large  masses  by  cracking,  softening,  and  detaching  the  different  strata  of  the  moun- 
tains. The  ancients  imagined  that  they  could  prevent  earthquakes,  by  digging  in 
the  towns  and  surrounding  country,  ditches  and  deep  wells,  to  give  vent  to  the  sub- 
terraneous vapours.  It  is  more  certain  that  men  may,  with  a  little  care,  avoid  the 
destructive  effects  of  fallings  down.  At  first,  in  choosing  the  site  of  a. 
town,  or  of  a  village,  we  ought  to  level  the  neighbouring  heights,  and 
examine  the  nature  of  the  rocks,  whether  they  are  solid  and  durable  or 
the  contrary;  it  is  then,  generally  speaking,  easy  to  place  the  buildings  beyond  the 

*  Donati,  cite  par  Saussure,  Voyages,  sect.  493. 

f  Delametherie,  Throrie  de  la  Terre,  vol.  v.  sect.  1420. 

*  Geography  of  Gaspari,  (in  German,)  vol.  i.  p.  370. 
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reach  of  such  accidents.  A  Greek  naturalist  foretold  to  the  Spartans  the  fall  of  a 
projecting  part  of  Mount  Taygetus,  which  soon  after  overwhelmed  in  ruins  a  consi- 
derable portion  of  the  city  of  Lacedemon.  Canals  and  drains,  to  carry  off  from  the 
mountains  their  superabundant  waters ;  reservoirs,  where  these  waters  may  be  col- 
lected for  distribution  over  the  country,  to  irrigate  the  fields  and  to  drive  machinery ; 
dikes,  walls,  and  perhaps  deep  ditches,  to  stop  and  weaken  the  shocks  of  avalanches ; 
these  are  the  barriers  which  human  industry  can  oppose  to  such  alarming  and  disas- 
trous occurrences,  one  of  the  most  salutary  effects  of  which  is  to  awaken  our  dor- 
mant powers,  and  to  heighten  our  courage,  by  giving  scope  for  its  exercise. 

In  tracing  out  terrestrial  hydrography,  we  have  already  noticed  the  1  Effects  of  run. 
very  considerable  force  of  running  water ;  and  the  precipitation  of  parts  j  ning  water* 
of  mountains,  which  we  have  just  been  describing,  serves  to  exemplify  some  of  its 
effects.  Its  action  is  still  more  general ;  the  wandering  torrents  which  roll  down 
rocks,  arid  root  up  forests,  the  deep  stream  which  gradually  undermines  the  moun- 
tains at  whose  base  it  flows,  the  vast  and  powerful  river  which  shifts  at  pleasure  the 
place  of  its  bed,  and  sometimes  creates,  by  the  matter  it  deposits,  a  Delta  of  Egypt, 
and  sometimes,  by  swallowing  up  extensive  districts,  forms  new  lakes,  as,  for  ex- 
ample, the  Lake  Biesboch  in  Holland ;  these  are  the  powers  which,  set  in  motion  by 
the  hand  of  nature  herself,  in  whose  operations  ages  are  accounted  as  moments,  have 
been  able  to  produce  a  very  great  proportion  of  the  changes  which  the  secondary  and 
ternary  soils  have  undergone. 

We  shall  now  produce  some  examples  of  very  singular  changes,  aris-  I  Excavation* 
ing  solely  from  the  action  of  running  water.     Upon  Mount  Limur,  in  |  water.  *' 
Norway,  we  see  two  roads  worn  in  a  rock  of  marble,  the  one'  above  the  other.     The 
marble  itself  which  separates  them,  and  which  is  only  three  inches  thick,  allows  you 
to  perceive,  through  its  clefts,  a  river  flowing  in  the  lower  road.     It  appears  that  the 
waters  of  a  lake,  situate  some  hundred  feet  higher,  have  by  degrees  hollowed  out  for 
themselves  these  two  openings  through  the  rock.     It  was  thus,  that  the  river  Gaulen, 
in  the  same  country,  lost  itself  in  1344,  and  re-appeared  some  years  afterwards  with 
extreme  violence,  driving  before  it  the  ruins  of  the  subterraneous  prison  into  which 
it  had  descended.* 

Mount  Jura,  and  in  general  all  calcareous  mountains,  present  facts  of  the  same 
kind.  The  lake  of  Joux,  and  that  of  Grand- Yaux,  and  many  others,  have  worn  in 
the  rock  the  funnels  through  which  their  waters  flow.  Sometimes,  when  the  sides 
of  the  passage  which  the  waters  had  made  for  themselves,  become  in  part  worn  away 
and  excavatad,  the  roof  falls  down;  it  then  forms  an  outlet,  cut  perpendicularly, 
through  which  the  waters  escape,  as  near  Orgelet,  upon  the  road  of  St.  Claude  ;f  or 
the  mouth  of  the  valley,  blocked  up  by  the  rubbish,  forces  the  waters  to  give  birth  to 
a  lake,  such  as  that  of  Sillan,  near  Nantua.J 

Another  singular  phenomenon  occurs  in  the  funnels  with  no  outlet,  |  Funnels, 
called  in  Sweden  Giants1  Cauldrons.  These  are  circular  excavations,  sometimes  of 
a  spiral  form,  having  their  sides  very  smooth,  situate  for  the  most  part  on  the  sides 
of  mountains,  and  frequently  containing  in  the  centre  a  rounded  stone.  The  trav- 
eller Kalm  observed  these  hollows  in  the  United  States,  near  Fort  Nicholson. 
Several  examples,  observed  in  Switzerland  and  in  Siberia,  might  be  mentioned,  but 
they  are  to  be  met  with  only  in  sulphated  calcareous  rock:§  on  the  contrary,  those 
of  Sweden  and  the  United  States  exist  in  granite.  According  to  Bergmann,  they 
have  been  formed  by  running  waters,  which  had  become  engulphed  there,  and  had 
imparted  a  rotatory  motion  to  a  stone  detached  from  a  neighbouring  rock.|| 

In  admitting  this  explanation,  the  giant's  cauldrons  would  incontestibly  prove,  that 
there  was  a  time  when  the  granite  was  not  harder  than  common  limestone  or  gypsum. 

mi_  i    •     v     1        i   i    •  i      *•  !•  -  ,i  ,      n  • 


There  are  many  lakes  which  hold  in  solution  saline,  earthy,  metallic, 
and  bituminous  substances :    these  substances  form  sometimes  simple 

*  Pontoppidan,  Natural  History  of  Norway. 

f  Bertrand,  Nouv.  Principes  de  Geologic,  p.  175. 

*  Ibid.  p.  178.     Comp.  Saussure,  Voyages,  sect.  384. 

§  Patrin,  Histoire  Naturelle  des  Min£raux,  iii.  201.    Saussure,  Voyages,  sect.  1238, 
i  Uergmann,  Geoff.  Phys.  ii,  228. 
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deposites ;  at  other  times,  they  are  thrown  down  to  the  bottom  of  the  lake,  by  chemi- 
cal precipitation.  Several  causes  may  here  concur.  The  different  gases  and  acids 
with  which  the  waters  of  these  lakes  are  charged,  may  give  rise  to  crystallizations ; 
a  cooling  in  lakes  which  possess  a  certain  degree  of  heat,  may  also  have  the  same 
effect.  It  is  certain,  that  the  remains  of  the  beings  that  live  and  die  in  these  waters, 
form  beds  of  calcareous  earth.  Trees  and  vegetables,  which  are  carried  along  by 
the  waters,  form  floating  islands,  which,  by  degrees,  unite  together,  and  either  cover 
the  lakes  with  a  crust  of  earth,  or,  by  sinking,  raise  up  the  bottom.  We  must  add, 
that  the  more  a  stagnant  mass  of  water  loses  in  depth,  the  more  it  evaporates ;  for 
the  evaporation  of  water  is  always  in  the  direct  ratio  of  its  surface,  and  in  the  inverse 
ratio  of  its  depth,  as  experiments  have  proved.  There  are  in  all  mountainous  and 
marshy  countries  numerous  instances  of  small  lakes  which  have  been  dried  up  by 
one  of  these  causes ;  we  may  therefore  safely  infer,  that  the  same  phenomena  have 
taken  place  upon  a  larger  scale,  and  that  the  formation  of  several  extensive  plains  is 
to  be  ascribed  to  the  drying  up  of  insland  seas,  or  great  lakes ;  as  for  example,  part  of 
those  which  border  on  the  Caspian  Sea.* 

Breaking,  1  The  damming  up  of  a  lake  commences  by  confining  its  basin,  but  the 
downot  dams,  j  iake  aiwavs  receiving  the  same  quantity  of  water,  it  necessarily  over- 
flows, and  if  it  happens  to  discharge  itself  into  other  inferior  lakes,  it  may  produce 
successive  overflowings,  which  change  the  surface  of  the  surrounding  country. 
These  efforts  would  be  more  violent  if  a  sudden  thaw,  and  a  superabundance  of  wa- 
ter, took  place  at  the  same  time.  The  waters  in  this  case  would  perhaps  be  impelled 
by  so  impetuous  a  force,  as  to  overthrow  every  thing  they  met  with  in  their  course, 
and  make  large  excavations  in  the  chains  of  mountains,  and  thus  form  great  valleys. 
This  idea  was  developed  by  Sulzer,  and  carried  to  extremes  by  Lamanon."f  It  oc- 
curs very  naturally,  when  one  considers  the  great  lakes  of  North  America,  which  flow 
into  one  another,  and  finally  into  the  river  Saint  Lawrence.  If  the  soil  which  bor- 
ders the  Ohio,  and  where  we  find  the  bones  of  the  mammoth,  is  impregnated  with 
salt;  if  the  plain  which  surrounds  the  river  of  the  Amazons,  is,  as  is  said,  entirely 
composed  of  soft  earth,  without  any  stones;  if  we  find  in  the  plain  of  Crau  and  in 
Dauphiny  the  same  pebbles  and  rounded  flints,  as  upon  the  borders  of  the  Lake  of 
Geneva,  then  all  these  circumstances  may  be  accounted  for  on  the  supposition  of 
the  overflowing  of  the  interior  lakes ; — but  historical  certainty  is  wanting,  and  will 
always  be  wanting,  to  these  hypotheses.  It  is,  besides,  very  certain,  that  valleys 
must  have  existed  before  the  flowing  of  the  waters  could  take  place.  All,  therefore, 
which  can  be  conceded  to  this  theory  of  the  excavation  of  the  earth  by  currents  of 
water,  must  be  limited  to  effects  which  regard  only  the  superficial  strata. 
DO  the  water*  I  We  come  to  a  question  which  has  greatly  engaged  the  attention  of 
mulish?**8  I  physical  geographers:  the  diminution  of  the  waters  of  the  sea. 

Let  us  begin  by  defining  the  subject  of  inquiry.  We  have  nothing  to  do  with  those 
marine  or  other  fluids,  which  at  different  epochs  covered  the  globe,  and  in  which 
lived  innumerable  shell  fishes,  sea  petrifactions,  and  polypuses,  which  we  have  seen 
upon  the  summits  of  the  highest  mountains.  It  is  plain  that  these  fluids  have  dis- 
appeared; but  the  slow  orrapid  manner  of  this  disappearance,  and  its  internal  or  ex- 
ternal causes,  can  be  known  to  us  only  by  conjecture.  Man  existed  not  at  the  time 
of  those  revolutions  which  have  heaped  up  on  one  another  the  remains  of  the  sea, 
and  of  fresh  water  animals.  The  question  is  only  concerning  changes  which  the 
sea  of  the  terrestrial  globe  may  have  undergone  since  the  last  revolution,  which  has 
created  our  existing  continents.  To  the  question  thus  limited  an  answer  may  be 
given. 

A  very  long  experience,  that  of  more  than  twenty  centuries,  enlightened  by  the 
torch  of  history,  seems  to  prove  that  the  present  sea,  considered  as  to  its  entire 
quantity,  is  in  a  state  completely  stationary,  so  that  the  evaporation  of  its  waters  is 
equal  to  the  quantity  with  which  the  rivers  augment  it,  and  its  extent  is  neither 
diminished  nor  enlarged.  But  local  circumstances,  as  for  example  the  clearing  of 

*  Delametherie,  Theorie  de  la  Terre,  sect.  1417. 

|  Lamanon,  Journal  de  Physique,  1780,  December,  p.  474, 
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waste  land,  the  destruction  of  forests,  the  choking  up,  or  the  turning  away  of  the 
channels  of  rivers,  may  for  a  certain  time  alter  the  level  of  some  interior  seas. 
Other  temporary  or  local  causes  may  produce  in  the  same  ocean,  not  an  augmenta- 
tion or  diminution  of  volume,  but  small  oscillations,  which,  by  subverting  the  equili- 
brium of  the  waters,  occasion  on  one  side  the  little  retirings  of  the  sea,  consequently 
the  formation  of  new  ground ;  and,  on  the  other  side,  little  invasions  of  the  sea 
upon  the  earth :  these  changes  mutually  compensate  each  other,  and  are  limited, 
and  too  variable  to  have  any  sensible  influence  upon  the  form  of  great  continents. 

The  present  sea  endeavours  in  two  ways  to  change  the  form  of  its 
banks:  it  creates  new  lands  by  depositing  sand,  gravel,  shells,  and  ma- 
rine plants,  by  casting  up  and  by  retaining  the  mud,  and  other  substances 
brought  down  by  the  rivers;  by  undermining  the  mountains  which  border  it,  which 
causes  them  at  last  to  fall ;  by  retiring  of  itself,  either  because  the  rivers  bring  to  it  ;i 
diminished  supply  of  water,  or,  because  on  another  side,  it  has  overflowed  some 
ground  over  which  it  has  spread  a  part  of  its  waters.  It  has  invaded  the  ancient 
shores,  by  washing  them  away,  or  by  rising  above  their  level,  when  from  any  cause 
whatever,  its  basin  has  been  elsewhere  confined.  The  seas  of  Europe,  being  the 
best  known,  will  furnish  the  best  proofs  of  our  assertions.  Let  us  begin  with  the 
Mediterranean. 

We  have  seen,  that  by  taking  in  Homer  the  word  Egyptos  for  the 
name  of  the  river,  and  not  for  that  of  the  country,*  we  may  dispense  with 
admitting,  that  the  sea  has  filled  up  the  supposed  ancient  gulf,  which  pe- 
netrated into  Egypt  as  far  as  Thebes,  and  which  separated  by  one  day's  navigation 
the  island  of  Pharos  from  the  mainland,  as  has  been  commonly  affirmed.  Some  less 
considerable  additions  have,  without  doubt,  been  made  to  the  land  since  the  time 
when  Herodotus  gave  us  the  first  description  of  the  country ;  but  these  are  owing, 
less  to  the  mud  which  the  river  carries  down,  than  to  the  winds  which  bring  with 
them  the  sands  of  the  neighbouring  deserts.  This  is  what  daily  happens  upon  the 
coasts  of  Egypt.  The  port  of  Alexandria  is  dammed  up,  the  town  of  Damietta, 
whose  walls,  in  the  time  of  Louis  IX.  were  washed  by  the  sea,  is  now  at  a  consider- 
able distance  from  it.  As  a  kind  of  compensation,  the  lake  Mengalah  appears  to  be 
formed,  either  by  the  overflowing  of  a  branch  of  the  Nile,  the  cleaning  of  which  has 
been  neglected,  or  by  an  irruption  of  the  sea.  J* 

Along  the  eastern  coasts  of  the  Mediterranean  and  its  gulfs,  there  is  but  little  in- 
crease of  the  land.  The  island  of  Tyre,  however,  has  been  united  to  the  continent 
by  a  more  powerful  hand  than  that  of  Alexander.  At  the  mouth  of  the  river  Pyra- 
mus  in  Cilicia,  a  deposit  of  sand  has  extended  the  modern  coast  six  miles  beyonit 
the  ancient;  and  similar  effects  have  taken  place  at  other  points  on  the  southern 
shore  of  Asia  Minor,  where  the  coast  is  flat.  J  The  Meander  has,  by  little  and  little, 
filled  up  the  valley  into  which  it  flows,  and  which  was  formerly  a  gulf.  The  inha- 
bitants of  Miletus,  and  of  Ephesus,  have  several  times  changed  the  situation  of  their 
towns,  by  following  the  sea,  which  retired  from  their  walls.  On  the  coast  of  Greece, 
a  great  many  small  islands,  situated  in  front  of  the  openings  of  the  rivers,  are  joined 
to  the  mainland.  § 
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In  the  gulf  of  Venice,  very  remarkable  changes  have  taken  place.  Ra- 
mazzini  having  observed  that  all  the  country  round  Modena  is  suspend- 
ed over  a  subterraneous  lake,  and  that  a  great  number  of  shells  are  to  be  found  there,, 
is  persuaded  that  Lombardy  has,  in  a  great  measure,  been  formed  by  the  combined 
deposites  of  the  Po,  and  of  the  sea.  All  that  is  certain  is,  that  the  Po  in  former  times 
committed  great  ravages,  by  inundating  often  whole  provinces:  it  has  been  confined 
by  strong  dikes,  but  by  renewing  from  time  to  time  these  embankments,  which  pre- 
serve the  country  from  total  submersion,  the  bed  of  the  river  has  been  elevated,  so 
that  the  level  of  the  waters  of  the  Po  is  now  raised  several  feet  above  the  lands  which 
surround  it. 

*  See  the  description  of  Egypt  in  a  subsequent  volume, 

f  Shaw's  Travels,  vol.  ii.  p.  173, 188.  Telliaraed,  (De  Maillet)  sur  la  diminution  de  la  mcr,  &c, 
:  Beaufort's  Account  of  Caramania,  p.  298. 
§  Strabo,  lib.  ii.  passim.    Plin.  Nat.  Hist,  ii,  cap.  89. 
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The  environs  of  Ravenna,  Aquileia,  and  Venice,  present  facts  more  uniform  and 
better  established.  There  is  no  doubt,  according  to  the  observations  of  Manfredi,* 
that  the  ground  near.  Ravenna  has  sunk  to  such  a  degree,  that  the  pavement  of  the 
cathedral  is  only  six  inches  above  the  level  of  high  water;  but,  at  the  same  time,  the 
land  is  extended  in  such  a  manner  that  this  town,  formerly  situate  in  the  midst  of 
marshes,  and  canals,  and  furnished  with  an  excellent  port,|  is  now  three  Italian  miles 
distant  from  the  sea,  and  surrounded  by  meadows  and  fields.  Tho  Venetians  are 
very  much  afraid  of  seeing  their  canals  dry  up,  and  yet  the  ground  on  which  Venice 
stands  is  a  little  sunk.  Aquileia  was  once  close  to  the  sea.  It.  is  alleged  that  the 
sea,  on  the  other  hand,  makes  encroachments  upon  the  coasts  of  Istria  and  Dalma- 
tia.  Columns,  and  pavements  in  Mosaic,  and  urns,  are  there  found  under  the  waters. 
The  western  coast  of  Italy  presents  within  a  small  space  two  phe- 
nomena of  contradictory  appearance.  The  Pontine  marshes  now  cover 
part  of  the  Jlppian  Way,  whilst  in  the  mouth  even  of  the  Tiber,  we  per- 
ceive land  which  was  not  there  in  the  time  of  the  ancient  Romans.  It  is  not,  how- 
ever, the  sea  which  has  covered  the  Appian  Way,  but  the  rivers,  which  the  negligence 
of  the  modern  inhabitants  has  suffered  to  be  choked  up  at  their  mouth.  In  the  same 
way,  if  the  renowned  villas  of  the  ancient  Baise  are  now  found  buried  beneath  the 
water,  the  reason  is  that  these  edifices,  once  the  abodes  of  luxury  and  ostentation, 
were  built  at  the  first  in  the  midst  of  the  sea.f 

Upon  the  coasts  of  Spain,  and  of  France,  the  Mediterranean  has  receded.  Aigues- 
Mortes,  in  Languedoc,  was,  in  the  thirteenth  century,  close  to  the  sea,  but  at  present 
it  is  two  leagues  distant.  §  From  the  mouth  of  the  Rhone  to  Agde,  the  sea  has  lost 
ground,  or  has  retired.  The  port  of  Barcelona  becomes  every  day  less  deep.  Thus, 
without  entering  into  a  longer  detail,  we  may  say  that  the  sum  of  known  additions 
made  to  the  land  on  the  shores  of  the  Mediterranean,  appears  to  be  more  consider- 
able than  the  sum  of  the  encroachments  of  the  water.  But,  on  the  one  hand,  we  are 
totally  unable  to  compare  the  modern  and  ancient  states  of  the  coasts  of  Africa;  and, 
on  the  other  hand,  there  are  upon  the  Mediterranean  a  vast  number  of  celebrated 
harbours,  which  preserve  exactly  the  same  level  of  waters  as  in  the  time  of  the 
ancients.  Marseilles,  Genoa,  Syracuse,  Navarin,  or  Pylos,  and  twenty  other  places, 
are  found  in  the  same  situation.  The  ruins  of  Herculaneum  touch  the  sea,  so  did 
the  town  itself  in  the  time  of  Strabo ;  there  is,  therefore,  no  reason  for  supposing  a 
general  diminution. 

changes  in  the  I  The  Atlantic  Ocean  has  made  some  additions  to  the  land  upon  the 
ocean"0  |  coasts  of  France,  and  has  contributed  to  raise  the  level  of  those  sandy 
plains  which  reach  from  Bourdeaux  to  Bayonne ;  several  bays  have  been  filled  up, 
and  the  Adour  has  been  obliged  to  seek  a  new  opening  into  the  sea.  A  district 
between  La  Rochelle,  and  Lucon,  and  in  general  all  the  marshes  of  La  Vendee, 
have  been  gained  from  the  sea.||  The  small  bay  where  Mpunt  Michael  is  situate, 
between  Bretagne  and  Normandy,  appears  to  be  equally  drying  up;  but  near  Dob 
the  sea  has  resumed  possession  of  those  lands  which  had  formerly  belonged  to  it. 

Varenius,  Lulof,  and  other  geographers,  have  described  the  quantities 
of  soil  left  by  the  German  ocean  upon  the  coasts  of  Holland.  A  num- 
ber of  effects  of  different  kinds  are  visible  here,  which  all  tend  to  the  same  result; 
and  we  see,  above  all,  a  striking  example  of  those  changes  to  which  the  action  of 
the  sea  upon  the  land  appears  to  be  subject.  In  the  remotest  periods  to  which  his- 
tory extends,  these  countries  were  immense  marshes,  for  which  the  sea  and  the  rivers 
contended  together.  The  first  deposited  sand,  the  second  mud :  thus  were  formed 
the  more  elevated  grounds  which  were  in  some  measure  habitable.  These  grounds, 
however,  being  sometimes  covered  with  water,  and  sometimes  left  dry,  belong  equally 
to  both  elements.  Human  industry  gave  a  steady  direction  to  the  wandering  course 
of  the  rivers,  checked  the  fury  of  the  waves  by  immense  dykes,  and  thus  created  a 

*  Manfredi,  De  Aucta  Maris  Altitudine,  in  Opusc.  Bononiens,  ii.  120. 

f  Bianchi,  Specim.  acstus  Marini.     More,  des  Changemens  de  la  terre,  ii.  eh.  25. 

$  See  Peintures  d'Herculaneum,  torn.  iii. 

§  Strabo,  V.  246,  edit.  Almelov. 

i  La  Bretonniere,  Statistique  de  la  Vendee. 
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country  even  in  the  bosom  of  the  waters.  But  there  remain  lakes,  bogs,  and  marshes  ; 
the  rivers  silently  undermine  these  ill-consolidated  grounds;  the  sea  penetrates  them 
through  the  large  openings  of  the  rivers.  Several  great  tides  were  the  epochs  of 
dreadful  disasters,  of  which  the  following  are  the  most  remarkable. 

The  Zuyderzee  was  anciently  nothing  but  a  lake  of  trifling  extent,  which  flowed 
into  the  sea  by  the  river  of  Ulie,  (the  Flevum  of  Tacitus,)  and  considered  as  a  branch 
of  the  Rhine.  About  the  year  1250,  the  sea  made  an  irruption  into  it.  Vast  tracts 
of  land,  which  the  running  waters  apparently  had  undermined,  gave  way,  and  thus 
the  Zuyderzee  was  formed.  The  gulf  of  Dollart,  between  West  Friezland  and  the 
province  of  Grosninguen,  was,  in  1300,  a  fertile  canton  covered  with  delightful  mea- 
dows. In  1421,  the  united  force  of  the  sea  and  of  the  rivers,  destroyed  near  Dort, 
72  considerable  villages,  with  100,000  of  the  inhabitants,  (as  it  is  said,)  and  formed 
the  lake  of  Biesbosch* 

The  Danish  coasts  of  Sleswick  and  Holstein  present  a  spectacle 
nearly  similar.  There  the  sea  has  both  lost  and  gained.  The  island 
of  Nordstraud  was  swallowed  up  in  1634;  that  of  Heligoland  sustained  great  damage, 
in  the  13th  century.  On  the  other  hand,  the  sea  brings  to  the  shores  of  the  main 
land  a  great  quantity  of  greasy  mud,  bluish  clay,  and  sand;  and  when  these  sub- 
stances have  acquired  some  consistency,  the  ground  is  enclosed  with  dykes.  The 
soil  thus  formed  becomes  so  fertile,  that  in  a  very  few  years  it  indemnifies  the  culti- 
vators for  all  their  outlay.  Upon  the  coasts  of  Jutland,  in  the  district  of  Thy,  the 
sea  has  filled  up  with  sand  several  gulfs,  which  once  afforded  retreat  to  pirates, 
according  to  the  ancient  history  of  the  north  ;  and  it  has  probably  formed  the  isthmus 
that  now  separates  it  from  the  gulf  of  Limfiord,  which  seems  to  have  been  formerly 
a  strait.  All  the  western  and  northern  coast  of  Jutland,  (from  55  degrees  24  minutes, 
to  Cape  Skagen,  57  degrees  and  about  40  minutes,)  appears  to  owe  its  formation  to 
the  sea,  which  by  accumulating  sand,  has  made  an  unbroken  coast  of  what  was  once 
a  chain  of  islands. 

The  inconsiderable  changes  which  have  taken  place  in  the  Baltic,  by     Diminution  of 


Changes  upon 
the  Danish 

coasts. 


no  means  prove  a  general  diminution  of  the  waters  of  that  sea.f  Natu- 
ralists  have  considered  the  shells  and  other  remains  of  animals,  as  evi-  ments. 
dences  of  this  general  diminution  ;  while  historians  have  endeavoured  to  prove  it  by 
the  damming  up  of  ancient  harbours  and  straits.  These  two  arguments  evidently 
relate  to  two  different  epochs.  We  have  seen  that  all  the  remains  of  animals  belong 
to  an  age  when  man  did  not  exist.  As  to  the  records  of  history,  which  with  regard 
to  Sweden,  commenced  only  with  the  9th  century,  there  have  been  upon  the  same 
coasts  of  Sweden,  accumulations  of  sand  and  gravel,  particularly  among  those  laby- 
rinths of  rocks  by  which  it  is  in  a  great  measure  surrounded.  These  accumulations 
are  owing  to  the  violence  of  the  currents,  which  at  the  same  time  are  very  variable; 
but  the  gains  and  losses  of  this  sea  compensate  each  other.  If  the  strait  opposite 
Swedish  Pomerania  is  filling  up  towards  the  north,  it  becomes  every  day  deeper 
towards  the  east.  In  general,  we  should  say  with  Browallius,J  that  if  a  thousand 
observations  proved  the  diminution  of  the  waters,  one  single  observation  of  the  con- 
trary, would  be  sufficient  to  reduce  these  observations  to  the  limits  of  a  local  fact. 
But  there  is  not  one  :  there  are  a  hundred  contrary  observations,  which  prove  that 
there  has  been  no  general  depression  in  the  level  of  the  Baltic  sea.  Oaks  of  the 
age  of  three  centuries,  growing  on  low  lands  close  to  the  sea;  castles  which  have 
existed  for  ages  in  places  which,  according  to  the  hypothesis  of  Celsius,  must  have 
but  lately  arisen  under  the  waters,  —  these  are  the  facts  which  have  been  triumphantly 
opposed  to  the  computed  results  of  the  advocates  of  desiccation.  Browallius  points 
out  a  number  of  places  oven  upon  the  Swedish  coasts,  where  the  sea  has  become 

*  Lulof,  Introduction  a  la  Geographic-Physique,  en  Hollandais,  §  432,  sqq. 

f  Linnaeus,  de  Telluris  Habitabilis  incremento.  Amccnit.  Acad.  ii.  430.  Id.  Voyage  cle 
Weftrogpthie,  d'Acland,  de  Scanie,  &c.  Ol.  Celsius,  Observat.  Acad.  scienc.  Succ.  1743,  p. 
33.  Dal'm,  Hist,  de  la  Suede,  preface.  Bergmann,  Geographic  Physique,  5e  section,  chap.  iii. 
Ferner,  Discours  contenant  1'Histoire  de  la  Dispute  sur  la  Diminution  des  Eaux. 

*  Brovvallius,  liccherchcs  Physiques  et  Historiques  sur  la  pr£tendue  Diminution  des  Eaux, 
&c.    Stockholm,  1750. 

VOL.  I.—D  d 


210  HOOK  EIGHTEENTH. 

deeper.  I  should  add,  that  the  German  geographers  commonly  assert  the  same 
tiling,  as  far  as  relate  to  the  German  coasts  of  that  sea. 

Historical  AT-  The  historical  arguments  in  favour  of  the  diminution  of  the  waters  of 
gumenu.  the  Baltic,  have  been  equally  overthrown.  Some  have  insisted  upon 

the  vague  language  of  Grecian  and  Roman  geographers,  who  represent  Scandinavia 
as  a  large  island ;  but  if  the  sea  had,  since  the  time  of  Pliny,  sunk  sufficiently  to 
make  the  soil  of  Finland,  elevated  from  500  to  1000  feet,  emerge  from  under  the 
waters,  it  would  then  follow  that  Mecklenburgh  Holstein,  the  wastes  of  Hanover 
and  of  Westphalia,  and  the  island  of  Batavia,  now  called  Betuwe,  grounds  elevated 
only  from  2  to  400  feet,  must  have  been  equally  under  water.  It  is,  however,  cer- 
tain that  the  Roman  armies  carried  on  war  there,  and  that  Ptolemy,  at  the  com- 
mencement of  the  second  century,  describes  those  regions  in  such  a  manner,  that 
we  recognize  their  existing  forms  with  very  few  changes. 

Man*  of  the  The  charts  of  the  middle  age  prove  nothing  in  favour  of  the  diminu- 

Middie  Age.  |  tjon  of  tne  waters.  Jn  the  convent  of  St.  Michael  de  Murando  at  Ve- 
nice, there  is  preserved  a  map  of  the  world,  which  was  made  by  one  of  the  monks, 
whose  name  was  Mauro.  This  chart  had  been  made  with  the  assistance  furnished 
by  a  person  called  P.  Quirini,  who,  in  1431,  had  sailed  to  Trondheim,  and  from 
thence  had  traversed  Sweden  by  land.  The  Baltic  is  there  seen  to  be  more  exten- 
sive than  it  is  now.  But  who  does  not  know  that  upon  all  the  old  charts,  unskilful 
designers  and  engravers  have  rounded  the  Capes,  contracted  or  extended  the  islands, 
and  marked  out  the  seas  according  to  their  own  fancy?  How  can  we  allow  so  great 
authority  to  general  maps,  constructed  in  ages  in  which  there  was  not  one  special 
map  projected  with  any  care?  The  decisive  argument  in  favour  of  the  stationary 
condition  of  the  Baltic,  for  twenty  centuries,  is  the  identity  of  so  many  names  of 
provinces  and  districts,  known  in  the  ancient  history  of  the  north,  with  those  which 
are  still  applied  to  the  same  places ;  the  resemblance  of  the  country  as  it  now  exists, 
with  that  which  we  read  of  in  ancient  history ;  the  ancient  celebrity,  in  Scandinavia, 
of  countries  which  could  not  even  have  existed,  if  we  admit  the  hypothesis  of  Cel- 
sius, the  absolute  silence  of  popular  traditions,  and  of  ancient  Scaldic  poetry,  which 
would  not  have  failed  to  preserve  some  brief  recollections  of  so  great  and  so  memo- 
rable a  change.  In  short,  if  the  Baltic  sea  has  diminished,  such  an  occurrence  must 
be  referred  to  those  remote  periods,  involved  in  the  obscurity  of  ages,  when  perhaps 
some  very  great  catastrophe  caused  a  general  drying  of  the  ocean,  which  covered  a 
great  part  of  the  earth.  But  if  such  a  change  has  taken  place,  it  is  certainly  an 
event  altogether  unconnected  with  the  order  of  nature  under  which  we  live,  and  with 
a  successive  diminution  of  the  present  sea.* 

A  less  bold  hypothesis  may  be  proposed  with  regard  to  the  Baltic  sea. 
We  may  attribute  solely  to  the  clearing  of  Finland,  and  some  extensive 
Russian  provinces,  as  well  as  to  the  .successive  destruction  of  forests  in 
the  north,  a  successive  diminution  in  the  quantity  of  river  water  flowing  into  tho 
Baltic  sea ;  consequently  this  sea,  once  a  little  more  elevated  than  the  northern  sea, 
and  that  of  the  ocean,  will  have  sunk  to  the  general  level  of  other  seas.  Not  only 
does  the  clearing  of  the  ground  sometimes  diminish,  and  at  other  times  increase,  the 
quantity  of  running  water  in  a  country,  but  it  also  changes  the  atmospherical  consti- 
tution ;  it  renders  it,  generally  speaking,  warmer,  consequently  it  augments  the  eva- 
poration which  daily  takes  place  at  the  surface  of  the  waters.  We  think  that  this 
explanation  will  bo  sufficient  to  account  for  all  the  changes  which  are  observed  in 
the  level  of  inland  seas. 

I 

nished  by  tho  violence  of  the  waves ;  whilst  a  few  leagues  from  thence,  near  the 
southern  point  of  Scania,  an  island  is  formed,  composed  of  sand :  some  grass  hav- 
ing taken  root  there,  has  raised  and  consolidated  it;  and  it  increases  every  year, 

*  Bring  (since  named  Lagerbring)  de  Fundamentis  Chronologic  Sueo-Gothicae,  p.  48,  50, 
55,  73,  76.  Rhyzelius,  Episcopia  Sueo-Gothica,  ii.  148.  Stihni,  Esquissc  de  1'Origine  des 
Pennies,  p.  11,  &c. 


Diminution  of 
the  Baltic,  by 
the  clearing  of 
new  grounds. 


Local  change*.  1      We  have  seen  the  effects  produced  by  the  Baltic  sea:  we  have  scon 
Example.        |  tne  jg]an(j  of  Hveen,  the  celebrated  residence  of  Tycho  Brahe,  dimi- 
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without  any  sinking  of  the  neighbouring  sea.  The  straits  through  which  lakes  and 
inland  seas  discharge  themselves,  may  be  compared  to  large  rivers,  which  often  ex- 
perience local  changes  upon  their  banks 

The  frost  contributes  to  elevate  certain  parts  of  the  Baltic  coast.  When  I  Effects  Of 
the  lakes  and  large  rivers  are  frozen,  the  porous  earth  which  borders  |  the  frost- 
them,  forms,  with  the  neighbouring  water,  one  single  mass  of  ice.  If  now,  waters 
which  are  not  frozen,  happen  to  join  the  mass  also  not  frozen,  of  either  lakes  or 
rivers,  the  crust  of  ice  must  be  raised,  and  the  frozen  earth  must  be  raised  along  with 
it;  the  void  which  is  formed  below  these  raised  masses  is  filled  by  mud  and  gravel 
from  the  bottom  of  the  lakes  and  rivers.  Thus  after  the  thaw,  the  porous  earth  is 
left  lying  on  a  more  elevated  level  than  it  had  at  first.  These  facts  may  be  ob- 
served every  year  in  East  Bothnia.*  The  marine  ice,  suddenly  broken  by  some 
oscillation  of  the  sea,  lifts  up  whole  rocks,  and  carries  them  further  upon  the  land. 
In  Sweden,  there  are  two  rocks  which  owe  to  this  cause  a  more  elevated  position 
than  they  once  had.|  Kalm,  who  has  made  such  accurate  observations  on  North 
America,  says,  that  there  are  considerable  additions  made,  to  the  land  in 
the  province  of  New  Jersey,  along  the  rivers,  but  he  attributes  them  to 
the  clearing  of  the  country.  Uncultivated  ground  covered  with  rocks,  moss,  and 
briars,  is  proof  against  the  influence  of  running  water ;  whilst  cultivated  land  presents 
to  the  action  of  the  water  a  surface  rendered  moveable  by  the  plough,  and  decom- 
posed by  the  air  and  the  sun,  the  small  and  light  particles  of  which  are  easily  carried 
along  by  the  waters.  This  observation  appears  to  us  to  be  very  correct,  and  per- 
fectly conformable  to  what  we  see  in  the  north,  especially  in  the  clayey  and  muddy 
ground.  J  It  is  useless  to  enter  into  a  minuter  detail  concerning  other  quarters  of  the 
world.  The  augmentations  of  soil  near  Tehama  in  Arabia,  and  the  alleged  submer- 
sion of  the  Bridge  of  Mam,  which,  it  is  said,  joined  the  island  of  Ceylon  to  India, 
would  furnish  us  with  a  decided  contrast.  From  the  Voyage  ofNearchus  we  should 
learn,  that  notwithstanding  the  immense  tides,  the  coasts  at  the  mouth  of  the  Indus 
have  not  been  sensibly  changed  since  the  time  of  Alexander.  Were  we  to  believe 
the  Chinese  annals,  we  should  on  the  other  hand  have  clear  proofs  of  the  progressive 
desiccation  of  the  globe.  But  the  coasts  on  the  north-west  of  America,,  would  pre- 
sent us  with  traces  of  the  encroachments  of  the  ocean.  In  short  all  the  facts  that 
have  been  collected,  when  carefully  examined  and  carefully  weighed,  bring  us  to  no 
other  conclusion  than  this — that  the  existing  sea  is  completely  stationary,  I  Gencrai 
and  that  its  level  falls  and  rises  from  local  and  temporary  causes,  with-  |  conclusion. 
out  any  change  in  its  general  volume. 

If,  notwithstanding  this  historical  truth,  we  find,  on  the  continent,and  even  at  aconsi- 
derable  height,  anchors  and  wrecks  of  vessels,  we  can  explain  these  phe-  I 
nomena  by  admitting  a  tradition  recorded  in  the  inspired  pages  of  Moses,  | 
and  ably  defended  by  Deluc.  When  the  soil  of  our  present  continents  formed  the 
bottom  of  the  ocean,  there  existed  another  continent  peopled  with  inhabitants ;  a  con- 
tinent which  disappeared  in  consequence  of  a  great  catastrophe,  which  at  the  same 
time  left  dry  the  existing  habitable  earth.  The  antediluvians,  therefore,  navigated 
above  the  level  of  our  present  fields :  they  pursued  the  whale  where  we  now  reap 
our  harvest ;  they  cast  anchor  upon  our  mountains,  which  were  then  rocks  and 
islands  in  the  bosom  of  the  sea.  Whatever  may  be  the  fate  of  this  hypothesis,  Deluc 
has  clearly  shown  that  these  ancient  wrecks  cannot  establish  a  progressive  diminu- 
tion of  the  existing  sea.§ 

Let  us  now  contemplate  the  ravages  of  another  element.  The  name  |  Volcanoes. 
of  volcano,  taken  from  that  which  the  Romans  gave  to  the  God  of  Fire,  now  desig- 
nates those  mountains  which  vomit  forth  flames,  smoke,  and  torrents  of  melted  mat- 
ter. The  chimney  through  which  the  smoke  and  melted  matter  issue,  terminates  in 
a  vast  cavity  in  the  form  of  a  truncated  and  inverted  cone.  This  mouth  of  the 
volcano  is  termed  the  crater. 

*  Bergmann,  Geographic  Physique,  ii.  244, 577. 

f  Runeberg,  Dissertation,  &c.  dans  les  Mem.  de  lf  Academic  de  Stockholm, 

I  Kalm,  quoted  by  BrowaUius,^  108. 

§  Deluc,  Lettres  Physiques  et  Morales,  ii,  Lettres  89  et  90. 
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The  eruption  of  a  volcano  is  a  most  frightful  and  most  majestic  phe- 
tions.  nomenon.     The  signs  which  are  the  forerunners  of  the  explosion,  an- 

nounce that  the  invisible  combat  of  the  enraged  elements  has  already  commenced. 
These  are,  violent  movements  which  shake  the  earth  afar  off,  prolonged  bellowings, 
subterranean  thunders,  which  roll  in  the  sides  of  the  agitated  mountain.  Very  soon  the 
smoke,  which  is  almost  continually  emitted  from  the  mouth  of  the  volcano,  increases, 
thickens,  and  ascends,  under  the  form  of  a  black  column.  The  summit  of  this 
column,  yielding  to  its  own  weight,  sinks  down,  becomes  rounded,  and  presents 
itself  under  the  appearance  of  the  head  of  a  pine  tree,  having  the  lower  part  for  its 
trunk.  This  hideous  tree  does  not  long  remain  immoveable :  the  winds  agitate  its 
blackened  moss,  and  disperse  it  in  branches,  which  form  so  many  trains  of  clouds. 
At  other  times  the  scene  opens  with  more  brilliancy.  A  stream  of  flame  rises  beyond 
a  collection  of  clouds,  keeps  immoveable  for  some  time,  and  then  appears  like  a  pil- 
lar of  firo  which  rests  upon  the  ground,  and  threatens  to  set  the  sky  in  a  blaze.  A 
black  smoke  environs  it,  and  from  time  to  time  intercepts  the  dazzling  brightness. 
A  number  of  lightnings  appear  to  flash  from  the  midst  of  the  burning  mass.  On  a 
sudden,  the  brilliant  cascade  seems  to  fall  back  into  the  crater,  and  its  fearful  splen- 
dour is  succeeded  by  profound  darkness.  The  effervescence,  however,  goes  on  in 
the  interior  abysses  of  the  mountain;  ashes,  dross,  and  burning  stones,  are  projected 
in  diverging  lines,  like  the  spouts  of  fireworks,  and  fall  around  the  mouth  of  the  vol- 
cano. Enormous  fragments  of  rocks  appear  to  be  heaved  against  the  skies  by  the 
arms  of  the  new  Titans.  A  torrent  of  water  is  often  thrown  out  with  impetuosity, 
and  rolls,  hissing  over  the  inflamed  rocks.  There  is  then  raised  from  the  bottom  of 
the  crater  a  liquid  and  burning  matter,  similar  to  metal  when  in  fusion.  This  fills 
the  whole  of  the  crater,  and  reaches  to  the  very  edges  of  the  opening.  An  abun- 
dant quantity  of  dross  floats  on  its  surface,  which  ultimately  appears  and  vanishes  as 
the  liquid  mass  rises  or  falls  in  the  crater  where  it  seems  to  boil.  This  scene,  of  so 
majestic  a  character,  is  but  the  prelude  of  real  disasters.-  The  liquid  matter 
Ravages  of  the  I  overflows,  runs  down  the  sides  of  the  volcano,  and  descends  to  its  base, 
lava.  I  There  it  sometimes  stops,  and  appears  like  a  fiery  serpent  recoiling  upon 

itself.  More  frequently  it  dilates  itself,  and  gushes  out  from  beneath  a  kind  of  solid 
crust  which  is  formed  upon  its  surface :  it  advances  like  a  large  and  impetuous  river, 
destroys  whatever  it  meets  with  in  its  course,  flows  over  those  obstacles  which  it 
cannot  overturn,  passes  along  the  ramparts  of  the  shaken  cities,  invades  a  space  of 
country  of  several  leagues  in  extent,  and  transforms  in  a  moment  flourishing  fields 
into  a  burning  flame.  Equal  ravages  may  be  sustained,  though  the  liquid  matter 
called  lava,  does  not  issue  exactly  from  the  top  of  the  volcano :  it  is  sometimes  too 
compact  and  too  weighty  to  be  elevated  to  the  summit;  its  violent  efforts  then  occa- 
sion new  ruptures  in  the  side  of  the  mountain,  through  which  the  igneous  torrent 
rushes  out.* 

A  great  chain  of  ignivoWous  mountains  stretches  around  the  great 
ocean.  Terra  del  Fuego,  Chili,  Peru,  all  the  chain  of  the  Andes,  are 
full  of  volcanoes.  We  distinguish  in  Peru,  those  of  Arequipa  and  of 
Pitchinca;  and  that  of  Goto  Paxi,  whose  flames,  in  1738,  rose  higher 
than  2000  feet,  and  whose  explosion  was  heard  at  the  distance  of  120  leagues,  if 
we  may  give  credit  to  the  Spaniards.  Chimborafo,  the  highest  mountain  of  the 
globe,  is  an  extinguished  volcano ;  and  there  are  a  great  many  others.  Humboldt 
has  seen  the  smoke  of  Antisand  rise  18,000  feet.|  If  we  pass  the  isthmus  of  Pa- 
nama, we  find  the  volcanoes  of  Nicaragua  and  of  Guatimala.  Their  number  is  infinite  : 
there  are  some  which  are  covered  with  perpetual  snow,  and  which  consequently  are 
elevated  to  a  great  height.— Then  come  those  of  Mexico,  properly  so  called; 
namely,  Orizaba,  Popocateipetl,  16,626  feet  high;  Jorullo,  which  first  broke  out  in 

*  Plin.  jun.  Eplst.  lib.  ii.  p.  16.  Pindar.  Pyth.  I.  v.  35—50;  Virg.  Eneid.  III.  v.  571—582. 
Claud.  Rapt.  Proserp.  I.  v.  151—176.  Delia  Torre,  Histoir*  du  Vesuve,  en  Italien.  Hamilton, 
Lettres  6ur  les  Eruptions  du  Vdsuve.  Dolomieu,  Mdmoires  sur  les  lies  Ponces;  Id.  Voyage 
aux  lies  Lipari,  &c.  &c. 

t  Humboldt,  Tableau  des  Regions  Equatoreules,  p.  124, 
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1759,  and  several  others,  all  situate  under  the  19th  parallel  of  latitude.*  California 
contains  five  volcanoes,  that  are  now  burning.  There  can  be  no  doubt,  according  to 
the  accounts  of  Cook,  La  Perouse,  and  Malaspina,  that  there  is  a  number  of  very 
considerable  volcanoes  on  the  north  west  of  America.  Mount  Saint  Eh'  is  nearly 
16,800  in  height;  these  volcanoes  form  the  intermediate  link  between  those  in  the 
Aleutian  islands,  and  the  peninsula  of  Alaschka.  These  last,  which  are  very  numer- 
ous, both  extinct  and  burning,!  serve  to  continue  the  chain  towards  Kamtschatka, 
where  there  are  three  of  great  violence.  Japan  has  eight;  and  the  island  of  For- 
mosa has  several.  The  volcanic  belt  now  becomes  immensely  wide,  and  embraces 
the  Philippine  islands,  the  Marian  or  Ladrones,  the  Moluccas,  Java,  Sumatra,  the 
isles  of  Queen  Charlotte,  the  New  Hebrides,  and,  in  short,  all  that  vast  Archipelago 
which  forms  the  fifth  part  of  the  globe.  These  volcanoes  will  be  particularly  noticed 
when  we  describe  in  detail  those  islands  in  which  they  are  found.  J 

The  other  volcanic  chains  are  far  from  being  of  so  great  extent.  There 
is,  perhaps,  one  in  the  Indian  Sea.     The  islands  of  Saint  Paul  and  Am- 
sterdam,  the  formidable  volcano  in  the  island  of  Bourbon,  and  the  jets  of  hot  water 
in  the  island  of  Madagascar,  are  the  ctaly  known  links  of  this  chain. 

The  gulf  of  Arabia  flows  at  the  base  of  the  volcano  of  Gebel-Tar.  The  neigh- 
bourhood of  the  Dead  Sea,  and  the  whole  chain  of  mountains  which  runs  through 
Syria,  have  been  the  theatre  of  volcanic  eruptions.  We  may  be  allowed  to  connect 
these  two  facts. 

A  vast  volcanic  fcone  surrounds  Greece,  Italy,  Germany,  and  France. 
The  celebrated  revolutions  of  the  Grecian  Archipelago,  and  those  new 
islands  produced  by  submarine  explosions  are  well  known.  The  summits  of  Mount 
Etna  are  next  descried;  this  mountain  has  burnt  for  3300  years, §  and  it  is  surround- 
ed by  extinguished  volcanoes  which  appear  much  more  ancient.  The  islands  of 
Lipari  seem  to  owe  their  origin  to  the  volcanoes  which  they  contain.  Vesuvius  has 
not  always  been  the  only  ignivomous  mountain  in  the  kingdom  of  Naples,  another 
still  larger,  but  extinguished,  has  been  discovered  near  Rocca  Fina.||  The  Solfa- 
tara  is  ranked  under  the  same  class.  The  Ponce  islands,  or  island  of  Ponza,  are  of 
volcanic  origin ;  the  catacombs  of  Rome  are  excavations  from  the  lava.  Tuscany 
abounds  in  hot  and  sulphureous  springs,  and  other  indications  of  volcanoes.  Ar- 
duini  observed  in  the  environs  of  Padua,  Verona,  and  Vicenza,  a  great  number  of 
extinguished  volcanoes.  Dalmatia  has  several.  It  was  long  suspected  that  a  dis- 
trict in  Hungary  nourished  subterraneous  fires  in  its  bosom ;  the  eruption  of  a  vol- 
cano has  recently  evinced  the  truth  of  the  conjec^e.  Germany  contains  a  great 
number  of  extinguished  volcanoes ;  the  best  known  of  which  are  those  of  Kamberg 
in  Bohemia,  Transberg,  near  Gottingen,  and  those  near  Bonn  and  Andernach,  upon 
the  borders  of  the  Rhine*  The  southern  part  of  France  is  full  of  extinguished  vol- 
canoes, amongst  which  Mount  Cantal,  the  Puy-de-Dome,  and  Mount  d'Or  in  Au- 
vergne,  are  the  most  conspicuous.  TF 

The  Western  is  not  like  the  Great  Ocean,  encircled  by  a  chain  of 
ignivomous  mountains,  but  it  contains  in  its  bosom  several  groups.  If  ocean. 
the  principality  of  Wales,  the  island  of  StarTa,  and  some  parts  of  Scotland  and  Ire- 
land, exhibit  only  equivocal  proofs  of  the  existence  of  extinguished  volcanoes,  Ice- 
land presents  to  our  view  its  Hecla,  its  Kotlouguia,  and  several  other  volcanoes, 
which  rise  from  the  midst  of  perpetual  snow.  This  volcanic  focus  is  one  of  the  most 
active  in  the  globe;  the  very  bottom  of  the  ocean  is,  in  these  regions,  agitated,  and 
the  waves  often  heave  up  whole  fields  of  pumice  stone,  or  with  convulsive  throes 
give  birth  to  permanently  new  islands.  Several  circumstances  lead  us  to  suppose, 
that  there  are  some  volcanoes  in  the  interior  of  Greenland.  That  frozen  country 
experiences  the  shocks  of  earthquakes. 

*  Humboldt,  Essai  sur  le  Mexique,  liv.  Hi.  ch.  via.  p.  253. 
f  Gmelin,  Description  de  la  Kussie,  i.  258. 

*  Struyck,  Introduction  a  la  Geographic,  (in  Dutch)  p.  67. 

§  Gu£nau,  see  the  French  part  of  the  Collect.  Academ.  vol.  vi.  p.  489. 
H  Scipione  Breislack,  Topographia  Campania:;  and  le  Journal  de  Physique  Pan  viii. 
1  Beroldingen,  Volcans  Anciens  et  Moclernes,  consid&'c's  physiquemcnt,  &c.  Maiiheini, 
2  vols.  (in  German.) 


214  HOOK   EIGHTEENTH. 

The  middle  of  the  Atlantic  Ocean  conceals  another  volcanic  focus,  of  which  the 
Azores  and  Canary  islands  have  felt  the  effects.  The  Peak  of  Teneriffe,  which  is 
11,400  feet,  is  the  most  elevated  volcano  in  the  old  world.  It  is  very  probable  that 
Lisbon  has,  in  its  vicinity,  a  submarine  volcano. 

The  Antilles  probably  contain  a  whole  system  of  volcanoes,  parts  of  which  arc 
recognised  in  Jamaica,  Guadaloupe,  and  Grenada. 

scattered  TO!-  I  We  may  also  mention  some  volcanoes,  which  are  detached,  or  which 
I  belong  to  groups  little  known.  Such  are  Mount  Elburtz  in  Persia,  the 
extinguished  volcanoes  of  Daourie,  discovered  by  Patrin ;  perhaps  some  volcanoes 
to  the  north  of  China.  That  which  is  seen  in  Fuego,  one  of  the  Cape  de  Verd 
islands,  and  those  which  the  Portuguese  authors  point  out  in  Guinea,  Congo,  and 
Monomotapa. 

General  re-  **  f°N°ws  fr°m  the  general  survey  of  volcanoes,  that  they  are  most 
suits.  |  numerous  in  the  neighbourhood  of  the  sea,  and  in  islands.  Nevertheless, 

there  are  many,  however,  which  do  not  appear  to  have  any  communication  with  the 
sea.  Another  general  fact  is,  that  the  craters  of  volcanoes  burst  forth  in  all  kinds 
of  granitic,  schistous,  argillaceous,  primitive  or  secondary  rocks ;  but  there  is  nothing 
to  throw  light  upon  another  question  much  more  interesting,  in  what  species  of  rock 
or  earth  the  focus  of  these  immense  and  awful  fires  is  placed?  The  solution  of 
this  question  involves  that  of  the  origin  of  volcanic  fire,  which  has  been  so  long  and 
so  keenly  agitated. 

origin  of  voi-  I  Rouelle,  Dcsmarcts,  and  other  philosophers,  attribute  the  origin  of 
canic  fire.  |  volcanic  fire  exclusively  to  the  inflammation  of  bitumen,  pit-coal,  fossil 
wood,  and  turf,  or  peat.  An  explanation  more  generally  received  has  been  proposed 
by  Lemery,  who  ascribed  the  volcanic  phenomena  to  the  spontaneous  inflammation 
of  pyrites,  and,  who,  by  a  striking  experiment,  has  rendered  this  hypothesis  highly 
probable.  He  formed  a  mixture  of  50  pounds  of  iron-filings  and  sulphur,  which, 
after  moistening  it,  he  buried  in  the  ground  at  a  certain  depth^  the  mixture  became 
gradually  heated,  and  at  last  took  fire  with  a  great  explosion.* 

Most  naturalists  combine  these  two  opinions,  considering  pyrites  as  the  founda- 
tion and  cause  of  volcanic  fire,  while  the  vast  masses  of  bituminous  and  carbona- 
ceous schists  which  are  often  met  with  stratified  in  the  same  rocks,  serve  as  fuel 
to  the  subterranean  fire,  which  becomes  extinguished  when  it  can  find  no  more 
nourishment.  I 

Difficulties,  however,  still  remain.  Fragments  of  granite,  which  the  volcanoes 
project,  and  which  seem  to  indfcato  the  place  of  their  focus  under  primitive  rock 
itself;  the  long  period  of  the  activity  of  certain  volcanoes ;  the  impossibility  that 
the  neighbouring  earth  could  furnish  such  copious  ejections  without  becoming  ex- 
cavated, and  sinking  down ;  the  inconceivable  force  with  which  heavy  masses  of 
matter  are  projected  to  immense  heights ;  and,  besides  the  astonishing  force,  and 
the  sudden  explosion*,  the  peculiar  nature  of  volcanic  fusion,  which  rarely  produces 
vitrification,  and  which  appears  oftener  to  digest  and  concoct  than  to  burn ;  {hese  are 
circumstances  which  have  led  not  a  few  naturalists,  well  versed  in  such  observations, 
to  suppose  that  the  reservoirs  of  volcanoes  exist  at  a  very  great  depth,  and  that  their 
activity  is  owing  to  more  general  causes,  such  as  electricity,  or  the  elastic  gases  in- 
closed within  the  bosom  of  the  globe.  J 

Deluc  thinks  that  the  focus  of  volcanoes  is  in  a  certain  residue  of  the  primitive 
fluid,  in  which,  according  to  him,  the  earth  was  formed,  and  that  the  volcanic  fire  is 
of  a  chemical  nature  very  different  from  that  of  all  known  fires.  § 
Earthquakes.   |      We  come  to  a  dreadful  phenomenon  intimately  connected  with  volca- 
nic eruptions — earthquakes,  those  convulsive  movements  which  shake  the  surface  of 

*  Memoir  de  PAcad.  1700.  This  experiment  has  been  repeated  in  Holland.  Journal  dc 
Physique,  1794,  5me  cahier. 

f  Bergmann,  Geographic  Physique,  ii.  214,220.  Pallas,  Obsenr.sur  les  Mont.  p.  54.  Dela- 
metherie,  Theorie  dela  Terre,  §§  1011, 1020. 

$  Dolomieu,  Journal  de  Physique,  an.  vi.  p.  408.  Faujas  St.  Fowd.  sur  lea  Volcans  du  Vi- 
varais,  id.  Mine'ralog.  des  Volcans,  id.  Essai  de  Geologic,  ii.  402. 

§  Deluc,  Lettres  a  Blumenbacb,  &c. 
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the  earth,  whether  in  a  horizontal  direction,  with  undulations  similar  to  those  of  the 
sea,  or  vertically,  when  a  part  of  the  ground  is  raised  up,  and  the  other  part  sinks 
down  as  into  a  gulf,  or  circularly,  when  ponderous  masses  of  rocks  and  earth  revolve 
as  it  were  on  a  pivot.  These  are  the  three  kinds  of  motion  distinguished  by  Italian 
writers  who  are  well  acquainted  with  these  phenomena.* 

Earthquakes  produce  the  most  calamitous  effects :  they  often  change  I  Description  of 

/»  /»  ,     .  •_    i_   _  >T j.  '.i.  :_  jiac. IA  A- • I  their  effects. 


the  surface  of  a  country  in  such  a  manner  that  it  is  difficult  to  recognize 
it.  Enormous  gaps  appear  to  discover  to  the  eyes  of  the  living  the  empire  of  the 
shades.  These  fissures  emit  bluish  flames,  and  deadly  vapours ;  in  the  course  of 
ages  they  form  new  valleys.  In  other  places  mountains  are  swallowed  up  or  over- 
thrown; often  detached  from  one  another,  they  glide  along  upon  the  lower  ground, 
and  as  the  force  with  which  they  are  impelled  redoubles  at  every  moment,  these  am- 
bulatory rocks  bound  over  both  valleys  and  hills.  Here  the  vineyard  descends  from 
its  height  and  settles  in  the  midst  of  fields  of  corn;  there,  farms  with  their  gardens, 
lifted  without  separating,  become  attached  to  distant  villages.  In  one  quarter,  new 
lakes  are  formed  in  the  midst  of  the  earth,  in  another,  rocks  hitherto  invisible,  sud- 
denly rear  their  wet  summits  from  the  bosom  of  the  foaming  sea.  Springs  are  stop- 
ped, rivers  disappear  and  lose  themselves  under  ground ;  others,  choked  up  by  frag- 
ments of  rocks,  spread  out  into  vast  marshes.  New  springs  gush  out  from  the 
shattered  sides  of  the  mountain,  incipient  rivers  struggle  with  youthful  impetuosity, 
and  endeavour  to  hollow  out  a  channel  for  themselves  amid  the  ruins  of  towns,  pa- 
laces, and  temples. 

What  makes  earthquakes  still  more  dreadful  is,  that  there  are  no  signs  I  Presages  of 
which  unequivocally  indicate  either  their  approach  or  their  termination.  |  earth<iuates. 
They  happen  at  all  seasons,  and  under  every  constitution  of  the  atmosphere.     A 
subterraneous  noise  indeed  is  their  infallible  forerunner ;  but  it  is  scarcely  heard  be- 
fore the  earth  gives  way.     Animals,  particularly  horses,  dogs,  and  fowls,  show  by 
their  terror  a  presentimentf  of  its  coming.     The  barometer  falls  extremely  low. 

Earthquakes  act  with  astonishing  rapidity.  It  was  one  single  shock  which,  on  the 
5th  February,  1783,  overthrow  Calabria,  and  destroyed  Messina  in  less  than  two 
minutes.  But  these  agitations  are  sometimes  repeated  for  the  space  of  months  and 
whole  years,  as  in  1755. 

The  direction  of  earthquakes  is  one  of  the  most  'remarkable  facts  in 
physical  geography.  Sometimes  we  remark  a  central  point  where  the 
shocks  are  most  violent,  and  this  centre  sometimes  changes  its  place,  as  if  the  sub- 
terraneous force  rebounded  from  one  point  to  another,  sometimes  we  can  distinguish 
a  certain  line  along  which  this  force  seems  to  move.  The  sphere  of  such  a  revolu- 
tion seems  often  to  embrace  a  fourth  part  of  the  terrestrial  globe.  The  earthquake 
which  caused  such  devastations  at  Lisbon  was  felt  in  Greenland,  in  the  East  Indies, 
in  Norway,  and  in  Africa.  That  of  1601  shook  all  Europe  and  a  part  of  Asia.  In 
1803  the  shock  was  felt  almost  simultaneously  at  Algiers,  in  Greece,  at  Constanti- 
nople, Bukarest,  Kiow,  and  Moscow. 

No  part  of  the  globe  appears  to  be  exempted  from  these  terrible 
effects.  The  Alps  contain  no  trace  of  a  volcanic  agency,  and  yet  they 
are  often  shaken  by  earthquakes.  J  The  silver  mine  at  Konigsberg  in  Norway  was 
first  opened  up  to  view  by  a  shock  in  1603;  the  frozen  zone  also  is  ever  subject  to 
earthquakes.  Greenland  feels  frequent  shocks;  and  in  1758  Lapland  experienced 
violent  commotion. 

The  sea  often,  but  not  always,  shares  in  the  convulsions  of  the  earth. 
In  1755,  the  waters  of  the  Tagus  rose  suddenly  to  30  feet  above  their  . 
ordinary  level,  and  retired  immediately  with  such  force,  that  the  middle  of  the  river 
was  observed  to  be  dry.  Four  minutes  afterwards  the  same  phenomenon  recurred, 
and  it  was  three  times  repeated. 

Similar  motions  occurred  the  same  day  at  Madeira,  at  Guadaloupe,  and  at  Mar- 

*  Bertrand,  sur  les  tremblemens  de  la  terre.    Dolomieu,  Memoirs  stir  le  tremblement  do  la 
Calabre.    Hamilton,  &c.  &c.  Bartels,  Lettres  sur  la  Calabre. 

f  Seneca,  Judit.  nat.  vi.  1,  29. 

*  Collect.  Acad,  vol.  vi.    Dclam^heric,  Theory  dc  la  Terre,  §  1057. 
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tinique.  In  the  earthquake  which  proved  destructive  to  Lima  in  1746,  the  ocean 
had  a  movement  of  the  same  nature;  but,  proportionate  to  the  mass  of  water  which 
was  thrown  into  agitation,  it  rushed  forwards  upon  the  land  for  a  space  of  several 
leagues. '  All  the  large  vessels  which  were  in  the  port  of  Calloa  were  swallowed  up  : 
all  the  small  craft  were  driven  beyond  the  town.  Navigators  assure  us,  that  ships 
arc  very  often  dreadfully  tossed  by  a  sudden  and  convulsive  motion  in  the  sea,  very 
similar  to  those  which  shake  the  land.  These  agitations  of  the  sea,  perhaps  take 
place,  though  there  is  no  corresponding  shaking  of  the  earth.  At  other  times  they 
are  the  effect  of  submarine  shocks  in  the  very  bottom  of  the  ocean, 
causes  of  The  causes  of  these  catastrophes  are  not  well  ascertained.  It  appears 

earthquake.  |  ^^  faere  are  severai  concurring  causes,  of  a  very  different  nature. 
Some  slight  shocks  arise,  without  doubt,  from  fallings  in  of  the  ground,  and  subter- 
raneous sinkings;  which  take  place  after  great  droughts.  At  other  times  the  shocks 
may  be  produced  by  the  terrestrial  and  atmospherical  electricity,  which  seeks  to 
recover  its  equilibrium.  These  phenomena,  the  reality  of  which  can  scarcely  be 
contested,  depend  upon  the  temporary  constitution  of  the  seasons.  The  most  gene- 
rally received  opinion  attributes  earthquakes  to  elastic  vapours  enclosed  in  subterra- 
neous cavities,  whether  they  arise  from  the  abundance  of  rain  collected  in  the  craters 
of  volcanoes,  or  are  disengaged  from  the  inflammable  substances  with  which  the  sub- 
terraneous rivers  or  waters  of  the  sea  may  come  in  contact ;  or,  finally,  are  extricated 
by  the  fermentation  of  that  subterraneous  fluid,  which  Deluc  supposes  to  be  the  resi- 
due of  the  salt  waters  of  the  globe.  These  vapours  become  diluted  by  heat,  and  in 
seeking  an  outlet  they  raise  up  or  shake  the  earth.* 

If  this  last  hypothesis  be  true,  as  many  circumstances  lead  us  to  suppose,  the 
Japanese  have  not  been  wrong  in  saying  that  it  is  a  great  submarine  dragon  which 
raises  up  the  earth  by  its  breathing.  A  similar  tradition  prevails  in  the  mythology  of 
the  Scandinavians.  It  is  probably  in  allusion  to  this,  that  Homer  has  given  to  Nep- 
tune the  epithet  of  Eimosigaios,  that  is,  he  who  shakes  the  earth. 
The  wising  up  I  We  have  not  attempted  to  diminish  the  terror  which  earthquakes 
of  the  earth.  |  ^variably  inspire,  but  we  must  however  contradict  the  framers  of  sys- 
tems, who  have  exaggerated  the  effects  with  the  view  of  exhibiting  in  them  the  sole 
cause  of  the  revolutions  which  have  happened  on  the  surface  of  the  globe.  There 
is  no  example  in  the  records  of  authentic  history,  of  any  land,  or  considerable  island 
having  been  formed  by  a  volcanic  eruption,  or  by  an  earthquake ;  the  most  consider- 
able heaving  up,  which  is  known,  is  that  of  the  volcanic  ground  ofJorullo,  in  Mexico, 
which  took  place  in  1759.  For  the  space  of  half  a  square  league,  flames  were  ob- 
served issuing  from  the  plain ;  fragments  of  burning  rocks  were  thrown  up  to  a  pro- 
digious height ;  and  through  a  thick  cloud  of  cinders,  streaked  with  volcanic  fires, 
the  spectators  thought  that  they  saw  the  softened  crust  of  the  earth  swelling  up.  In 
the  midst  of  the  heaved  up  earth,  which  is  about  500  feet  in  elevation,  several  thou- 
sands of  little  volcanic  cones  arise,  sending  forth  their  smoke,  and  occasioning  a 
subterraneous  noise.  Amongst  these  small  volcanoes  six  great  ones  rear  their  heads, 
to  the  height  of  about  1500  feet  above  the  ancient  level  of  the  plain. 

Strabo  speaks  of  a  piece  of  ground  being  raised  up  near  Methone,  in  Greece,  to 
the  height  of  seven  stadia,  which,  taking  the  stadium  at  1111  to  the  degree,  must 
have  been  more  than  2200  feet.  We  are  informed  of  a  volcano  of  considerable  ele- 
vation in  the  island  of  Timor,  which  sunk  entirely  down,  leaving  in  its  place  nothing 
but  a  muddy  marsh.f  It  follows  from  these  and  similar  examples,  that  the  ground 
which  has  been  either  elevated  or  swallowed  up  by  the  volcanic  force,  consists  only  of 
those  masses  of  burning  or  scorified  rocks,  which  form  the  chimneys  of  the  volcano, 
and  which,  when  projected  from  its  mouth,  almost  immediately  fall  back  around 
the  orifice.  J 

Even  the  phenomena  of  Jorullo  accord  with  this  theory.  The  thousands  of  little 
volcanic  chimneys,  which  were  forming  at  the  same  moment,  presenting  the  appear- 
ance of  a  heaving  up  of  the  ground. 

*  Deluc,  Letlres  i  Blumenbach,  p.  164,  184.    French  edition. 

f  ITumboldt,  Essai  sur  la  Mexique,  249—258.  Heroldingen,  Volcans  anciens  et  moclernes.   I. 

*  Deluc,  Truit^  elcmenlaire  de  geologic,  §§  210—214. 
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All*that  has  been  said  as  to  islands  haying  been  created  or  swallowed 
up  by  volcanoes,  is  reduced  then  to  the  simple  fact  of  the  existence  of 
submarine  volcanoes,-  which  sometimes  elevate,  and  sometinif3s  destroy  the  edges 
of  their  crater. 

We  shall  elsewhere  develop  this  general  observation,  when  we  come  to  trace  the 
history  of  the  island  of  Santoria,*  the  best  known  example  that  there  is  of  these 
kinds  of  revolution.  We  may  safely  conclude,  that  the  islands  actually  created  or 
destroyed  by  volcanoes  can  be  only  of  very  limited  extent,  and  that  the  pretended 
catastrophes  of  Atlantis  and  Frislande,  of  which  we  have  given  the  true  explanation 
in  another  part  of  this  work,  cannot  be  ascribed  to  volcanic  eruptions  by  men  accus- 
tomed to  examination  before  they  believe. 

Nearly  allied  to  volcanic  convulsions,  are  eruptions  of  mud,  a  pheno-  Mu,i(iy 
menon  which,  from  time  to  time,  takes  place  in  volcanoes,  but  which  eruptions, 
occurs  also  independently  of  them,  and  as  the  effect  of  causes  peculiar  to  itself. 
J\faccaluba,  in  Sicily,  is  the  most  celebrated  amongst  the  ttrrivomous  mountains,  to 
call  them  so.  In  its  ordinary  state,  mud,  half  fluid,  is  observed  to  boil  up  in  the  cra- 
ters, or  funnels,  which'  terminate  each  of  the  smull  protuberances  raised  up  on  this 
mountain,  or  rather  upon  this  clayey  hill.  The  mud  rises  in  half  globes,  and  falls 
down,  after  having  emitted  a  bubble  of  air ;  but  there  are  epochs  when,  after  a  great 
rain,  all  these  small  craters  disappear,  the  whole  mass  of  the  mountain  ferments,  subter- 
raneous thunders  are  heard,  and  a  quantity  of  mud  and(stones  spouts  forth  to  the  height 
of  200  feet.  Not  far  from  Boulogne,  several  quagmires,  called  the  Salses,  \  The  Sahes. 
situated  in  rising  grounds,  composed  of  saline  and  alkaline  earths,  exhibit,  on  a  small 
scale,  similar  phenomena,  emitting  occasionally  smoke  and  flames. f  The  town  and 
port  of  Tamar,  in  the  Crimea,  upon  the  border  of  the  Black  Sea,  contain  several 
hills,  whence  issue  muddy  eruptions.  One  of  them  has  been  seen  to  dart  forth 
flames.  In  the  Crimea  also,  and  opposite  the  town  of  Temrak,  an  island  was  raised 
in  the  middle  of  the  sea  in  1799,  which,  after  having  cast  forth  mud,  flames,  and 
smoke,  disappeared  under  the  waves.  Upon  a  tongue  of  land,  opposite  Taman,  there 
was  a  hill,  called  in  Tartar  Kouk-Obo,  which  in  1794  experienced  a  terrible  explosion. 
A  column,  of  a  pale  red  fire,  shot  up  from  it,  to  nearly  300  feet  in  height,  and  mud, 
mixed  with  bitumen,  was  projected  to  the  distance  of  a  quarter  of  a  league.  J  The 
whole  projected  mass  was  computed  to  amount  to  100,000  cubic  feet;  according  to 
Pallas  it  consisted  of  a  bluish  day. 

The  Craw?*"-,  Or  Increasing  Mountains,  which  are  met  with  at  the  foot  of  Cau- 
casus, near  Bakow,  and  near  the  mouth  of  the  river  Kur,  belong  to  the  same  class. 
They  are  produced  by  springs,  which  throw  out  a  salt  claggy  mud ;  and  in  this  man- 
ner hills  above  400  feet  high  arc  formed.  §  Volcanoes  themselves  throw  out,  though 
with  greater  violence,  substances  dissolved  in  water.  Those  which  crown  the  chain 
of  the  Andes,  near  the  city  of  Quito,  emit  only  a  small  portion  of  scoriae,  but  an  enor- 
mous quantity  of  water  and  clay,  combined  with  carbon  and  sulphur.  ||  These  ex- 
amples may  suffice  to  show,  that  the  eruption  of  earthy  substances  in  watery  solution, 
far  from  being  an  insulated  and  unimportant  phenomenon,  forms  even  to  this  day  one 
of  the  most  remarkable  sources  of  the  changes  which  have  taken  place  on  the  sur- 
face of  the  globe;  and  that  in  former  ages  it  probably  had  a  very  great  influence  in 
the  formation  of  our  mountains.  We  think  we  may  ascribe,  if  not  to  the  same,  at 
least  to  a  similar  cause,  the  origin  of  the  coagulated  rocks  known  under  the  name  of 
Basalt. 

It  is  thus  that  all  the  elements  of  nature  are  armed  for  mutual  destruc-  |  conclusion, 
tion.     What  are  those  revolutions  that  we  behold,  in -comparison  of  those  which 
must  have  operated  together  in  the  creation  of  the  world,  and  which,  perhaps,  are 
one  day  destined  to  accomplish  its  final  destruction.     May  not  those  stars,  those 
suns  without  number  which  guide  the  mariner  in  the  midst  of  the  pathless  deep,  be 

*  See  in  a  subsequent  volume,  the  Description  of  Turkey  in  Europe. 

f  Dolomieu,  Voyage  aux  Isles  Lipari,  in  fine.  Compare  Spallanzani's  Voyages,  v.  2?2,  227, 
French  translation.  i  Pallas,  Voyage  dans  la  Kussie  nifaidionale. 

*  Lerch,  Voyages  cites  par  Georgi,  Description  de  la  Uussie,  I.  114^ 
I  HumboHt,  Tableau  des  regions  cquatorpales,  13C. 
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in  a  moment  extinguished?  May  not  this  arch  of  the  globe  which  supports  us,  give 
way  beneath  our  feet?  Is  not  the  equilibrium  of  the  seas  liable  to  be  subverted,  and 
will  not  the  foaming  billows  one  day  roll  over  these  continents  which  are  at  present 
covered  with  the  monuments  of  human  industry?  May  not  the  earth  approach  too 
near  to  the  sun,  and  be  swallowed  up  by  it  like  a  drop  in  the  ocean?  May  it  not 
wander  into  those  remote  and  dreary  regions  of  space,  where  the  solar  heat  is  too 
feeble  to  support  the  principle  of  life?  How  frightful  would  it  be  to  exist  in  the  midst 
of  these  perfidious  elements,  in  the  bosom  of  this  perishable  universe,  without  the 
consoling  thought  of  a  supreme  intelligence,  that  both  checks  and  wields  at  will  the 
formidable  and  blind  powers  of  nature?  It  is  only  the  belief  in  an  order  of  things 
superior  to  matter,  in  a  moral  world,  that  can  fortify  us  against  the  terrors  by  which 
our  physical  existence  is  every  where  assailed. 


BOOK  XIX. 

Continuation  of  the  Theory  of  Geography.      View  of  Geological  Systems,  or  Opinions 
regarding  the  Formation  of  the  Globe. 

IN  the  course  of  this  work,  we  have  seen  that  the  physical  geographer  cannot  re- 
frain from  connecting  together  certain  facts,  which  frequently  recur,  and  deducing 
from  them  general  conclusions.  He  is  even  forced  sometimes  to  present  facts  in 
an  hypothetical  manner,  because  observers  have  furnished  him  with  their  remarks 
under  that  form.  But  physical  geography  affirms  nothing  which  is  not  established 
by  experience.  Systems  of  geology,  on  the  contrary,  have  for  their  professed  object 
to  trace  the  progress  of  unknown  revolutions,  by  the  assistance  of  monuments  •which 
are  often  equivocal. 

The  authors  of  such  systems,  in  the  absence  of  positive  facts,  do  not  scruple-to 
call  in  the  aid  of  analogy,  and  thus,  by  hypothesis  after  hypothesis,  they  analyze  and 
recomp'ound  the  vast  globe  of  the  earth,  as  if  it  were  a  piece  of  metal,  which  the 
chemist  could  fuse  in  his  crucible. 

We  shall  endeavour  to  prove,  that  this  pretended  science,  or  speculative  geology,, 
promises  no  certain  results,  since  it  oversteps  the  evidence  of  facts,  that  is,  since,  it 
deviates  from  the  sure  and  beaten  paths  of  physical  geography. 

In  the  first  place,  the  portion  of  the  globe  which  is  known  to  us,  does  not  consti- 
tute, at  the  very  utmost,  the  thousandth  part  of  its  entire  mass.  Our  excavations  do 
little  more  than  scratch  the  surface  of  the  earth ;  our  geologists  have 
surveyed  with  attention  scarcely  the  half  of  Europe,  or  the  tenth  part  of 
America  and  Asia ;  the  observations  which  have  been  made  are  extremely  few;  find 
yet  unbounded  scope  has  been  given  to  speculation.  We  do  not  know  whether  the 
interior  of  the  globe  is  composed  of  substances  analogous  to  those  occurring  on  its 
surface,  or  consists  solely  of  a  mass  of  sand ;  wHelher  it  'contains  within  a  central 
fire  which  continually  burns,  or  a  vast  reservoir  of  primitive  waters ;  or  whether, 
finally,  the  globe  is  only  a  hollow  sphere,  filled  with  air  and  vapours.  As  to  these 
matters,  we  know  nothing  whatever,  and  can  by  no  arguments,  astronomical  or  phy- 
sical, prove  either  the  truth  or  the  falsity  of  any  of  these  opinions.  In  the  vast  and 
unexplored  recesses  of  the  globe,  it  is  possible  that  there  may  lie  concealed,  agenis 
so  active  and  so  powerful,  that  to  them  the  various  revolutions  which  the  earth  has 
undergone,  may  have  been  the  work  only  of  so  many  moments. 

As  long  as  the  interior  of  the  globe  remains  unknown  to  us,  the  conclusion  which 
we  may  draw  from  facts  observed  on  the  surface,  can  be  no  more  than  probable  in  re- 
ference to  these  facts;  but  whenever  we  attempt  to  combine  the  conclusions  in  order 
to  form  a  general  system,  their  uncertainty  will  clearly  appear;  for,  opposite  to  a 
finite  sum  of  probabilities,  however  strong  we  may  suppose  them,  there  shall  arise 
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an  infinite  sum  of  unknown  terms,  of  which  one  alone  may  perhaps  be  sufficient  to 
counterbalance  all  our  probabilities. 

It  is  vain  to  compare  geological  hypotheses  with  those  made  use  of  in  I  v»'ue  of  hypo- 
astronomy,  natural  philosophy,  and  chemistry.  The  theory  of  attrac-  |  ioCT?SUlge°~ 
tion,  for  example,  ia  purely  and  simply  a  mode  of  stating  a  fact  furnished  by  observa- 
tion ;  it  is  a  formula  for  computing  the  known  effects  of  certain  unkown  forces,  as  to 
the  nature  of  which  no  opinion  is  expressed.  But  the  authors  of  those  philosophical 
poems,  improperly  called  theories  of  the  earth,  will  not  confine  themselves  to  the  stat- 
ing of  facts;  they  have  recourse  to  mere  suppositions.  But,  what  is  more,  even  facts 
iii  geology,  however  completely  they  have  been  established,  cannot  be  expressed  in 
mathematical  terms ;  they  are  incapable  of  being  subjected  to  calculation.  We 
therefore  apprehend  that  chemistry  and  physics,  far  from  furnishing  arms 
to  extend  the  empire  of  geology,  must,  on  the  contrary,  disavow  the 
premature  and  too  general  application  that  has  been  made  of  some  theoretical  prin- 
ciples, of  which  philosophers  and  chemists  have  availed  themselves  only  in  questions 
of  doubtful  speculation.  Philosophy  may  admit,  without  complete  proof,  the  exist- 
ence of  a  gravitating,  a  calorific,  an  electrical,  a  magnetic,  and  a  galvanic  fluid,  when 
it  distinctly  perceives  their  effects  in  a  number  of  carefully  conducted  experiments ; 
but  does  it  follow  from  this,  that  speculative  geology,  in  the  absence  of  such  per- 
ceived effects,  may  lay  hold  of  these  principles  which  are  still  hypothetical,  and 
make  use  of  them  as  if  they  were  agents  perfectly  known,  and  entirely  subjected  to 
its  power?  And  if  geologists  have  the  candour  to  own  that  they  know  nothing  what- 
ever of  the  part  which  the  different  etherial  or  atmospherical  fluids  may  have  acted 
in  the  primitive  formation  of  the  earth,  is  not  this  the  same  as  owning  the  absolute 
impossibility  of  their  being  able  to  form  a  primitive  history  of  the  globe  ?  The 
theory  of  chemical  affinities,  or  of  atomic  attractions,  has  furnished  us  with  some 
just  ideas  concerning  the  primitive  formation  of  solid  detached  bodies:  but  as  long 
us  the  law  according  to  which  these  attractions  decrease,  remains  unknown,  and 
whilst  we  neither  know  the  agents  nor  the  processes  which  nature  employs  in  the 
greater  number  of  cases,  the  chemist  can  impart  to  us  no  positive  and  precise  in- 
formation as  to  one  single  operation  of  the  unknown  power  which  has  produced,  or 
which  sustains,  the  universe.  Still  less  can  he  trace  the  immense  chain  of  its  ope- 
rations, the  last  link  of  which  is  attached  to  the  throne  of  the  Almighty. 

The  .strongest  argument  against  the  possibility  of  a  theory  of  the  earth, 
appears  to  be  suggested  by  a  consideration  of  that  admirable  system  of 
celestial  mechanics  whose  unalterable  laws  maintain  the  globes  in  their 
respective  positions  and  their  mutual  dependence.  In  this  system  of  the  universe, 
so  completely  established  by  astronomy,  it  is  difficult  to  conceive  a  derangement  of 
any  part,  which  does  not  sensibly  affect  the  whole.  But  speculative  geology  per- 
ceives nothing  but  derangements  and  convulsions.  The  changes  in  the  situations  of 
the  poles,  the  augmentation  and  diminution  of  the  magnitude  of  the  earth,  the  im- 
mense volume  of  water  which  held  all  terrestrial  substances  in  a  state  of  solution, 
the  processes  of  desiccation  and  refrigeration,  and  many  other  great  revolutions 
which  must  be  assumed  in  constructing  a  theory  of  the  earth,  could  scarcely  have 
taken  place  without  altering  the  equilibrium  established  by  universal  gravitation. 
Besides,  as  all  the  globes  of  our  solar  system  are  evidently  bodies  subjected  to  uni- 
form laws,  theories  of  the  earth  must  inevitably  degenerate  into  cosmogonies.  Every 
time  that  men  of  genius  have  engaged  in  speculations  upon  the  history  of  our  globe, 
they,  have  found  themselves  forced  to  extend  their  hypotheses,  so  as  to  embrace  the 
whole  solar  system ;  they  have  been  gradually  led  on  to  the  discussion  of  questions 
altogether  beyond  the  limits  of  our  faculties,  such  as  those  concerning  the  eternity 
of  the  world,  and  the  essential  properties  of  matter. 

Such  are  the  reasons  which  seem  to  us,  a  priori,  to  prove  the  impossibility  of 
establishing  any  general  theory  regarding  the  primitive  formation  of  the  globe.  Let 
us  see  whether  a  review  of  the  various  systems  hitherto  proposed  by  geologists,  will 
lead  us  to  a  different  conclusion. 

Almost  all  geological  opinions  may  be  reduced  td  two  great  classes,     Sv,,rni(,  Of 
the  opinions  held  by  the  Vulcanitits,  and  those  entertained  by  the 
tunists. 
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The  vuiean-  I  Tho  Vuloanists  tell  us,  that  the  earth  at  first  was  in  a  state  of  igneous 
»"•  I  fusion;  that  it  then  gradually  cooled,  and  was  covered  with  water  only 

at  a  subsequent  period.  Air  and  caloric,  or  fire,  were  powers  which  gave  to  it  its 
existing  shape.  The  land  was  heaved  up  by  an  internal  force;  the  irregularities 
which  diversify  its  surface  are  the  effects  of  volcanic  eruptions  ;  and  the  transported 
soils  have  been  formed  by  the  disintegration  of  the  higher  grounds. 
TheNeptun-  I  According  to  the  Neptunists,  the  earth  was  originally  in  a  state  of 
Uu-  I  aqueous  and  cold  solution,  at  least  to  a  certain  depth.  Solid  bodies  were 

formed  by  desiccation,  precipitation,  crystallization,  &c.  The  primitive  ocean  has 
retired,  or  rather  has  disappeared,  in  consequence  of  the  land  giving  way  and  sink- 
ing down  from  its  own  weight  ;  the  ternary  soils  have  been  formed  in  the  bosom  of 
the  waters. 

These  ideas,  more  or  less  extended,  varied,  and  combined,  constitute  the  basis  of 
all  the  theories  of  the  earth  which  the  industry  of  Delametherie  has  been  able  to 
collect.* 

ideai  of  the  |  The  Egyptians  appear  to  have  adopted  the  Neptunian  system.  Ac- 
KgypUam.  j  cording  to  them,  the  waters  had  covered  the  whole  earth,  but  were  now 
concealed  in  the  vast  cavities  which  were  supposed  to  exist  in  the  interior  of  the 
globe,  and  from  which  they  were  one  day  destined  to  issue  forth.  They  maintained, 
that  a  great  island  or  continent,  called  Atlantis,  had  sunk  in  the  bosom  of  the  sea. 
It  is  to  Plato  that  we  are  indebted  for  these  fragments  of  the  Egyptian  system.  | 


(jpimoiu 

Chalcleos 


onsof the 
and 


Mosaic  tradi- 
tion. 


It  appears  that  the  Hebrews  and  the  Chaldeans  held  the  same  opi- 
nions as  the  Egyptians,  except  that  the  Chaldeans  believed  in  the  exist- 
ence of  a  central  fluid  similar  to  the  atmosphere,  and  considered  the  globe  as  having 
been  thrico  covered  with  water — first  by  the  chaotic  waters,  and  then  by  an  universal 
deluge.  This  deluge,  according  to  the  Chaldeans,  was  the  effect  of.a  change  in  the 
axis  of  the  globe,  occasioned  by  an  irregular  attraction  of  superior  planets.  The 
Hebrews  represent  it  as  the  work  of  omnipotent  power.  . 

The  most  ancient  writings  of  the  Hebrews,  attributed  to  their  law- 
giver Moses,  have  also  preserved  a  most  interesting  tradition,  the  ves- 
tiges of  which  are  plainly  to  be  traced  amongst  many  other  nations,  namely,  that  of 
six  geogonical  epochs,  or  a  successive  formation  of  the  globe.  If  the  Hebrews 
speak  of  six  days,  and  the  Etruscans  of  six  thousand  years ;  if  the  Indians  have  ex- 
tended these  epochs  to  millions  of  years,  this  makes  no  real  difference.  These  ex- 
pressions, however  contradictory  they  may  seem,  being  only  the  varied  phraseology 
in  which  the  ancient  poets  and  prophets  so  frequently  indulge. 

Deluc,  whoso  faith  in  Christianity  cannot  be  suspected,  has  never  been  able  to 
explain  the  geogonical  system  of  Moses,  otherwise  than  by  taking  the  word  days  in  a 
figurative  sense,  for  some  indefinite  period  of  time.  Every  theologian  knows,  that 
to  explain  the  Hebrew  prophets,  and  particularly  Daniel,  recourse  must  be  had  to  a 
similar  method  of  interpretation^ 

It  is  obvious,  that  these  Neptunian  systems  have  had  their  origin  in  new  countries, 
which  have  been  formed  by  the  slow  or  sudden  retreat  of  the  sea,  such  as  Egypt, 
Chaldea,  and  the  borders  of  the  Gulf  of  Arabia.  As  to  the  universal  deluges  which 
happened  after  the  first  drying  of  the  globe,  it  is  remarkable  that  they  are  generally 
represented  as  sudden,  and  of  short  duration.  We  cannot  see  how  such  revolutions 
could  have  taken  place,  without  adopting  the  idea  that  the  globe  of  the  earth  is  inter- 
nally hollow,  and  that  the  dry  land  sunk  into  it.  Accordingly,  the  formation  of  the 
mountains,  by  the  sinking  in  of  the  land,  necessarily  forms  a  part  of  all  the  geogonic 
systems  which  proceed  upon  the  humid  plan. 

The  volcanic  system  equally  appears  jto  have  originated  with  some   Oriental  na- 

*  Delametherie,  Theorie  de  la  Terre,  tome  v.  p.  280  533. 

f  Plato,  in  Tiinaeo,  id.  in  Crates.     Manethon,  Epit.  Natur.     Hecat.  de  Philos.  Egypt,  lib.  1. 

*  Compare  Deluc,  Lettres  &Blumenbach,  1798.  Id.  A  Treatise  on  Geology,  1809.  Geogony, 
in  2  vols.  (in  German)  by  Silberschlag-,  Berlin,  1780,  contains  a  very  good  explanation  of  the 
Mosaic  system,  regarded  in  an  historical  point  of  view.    The  celebrated  Orientalist,  Eichhorn, 
at  Gottingen,  has  explained  it  poetically.     See  his  Repertory  of  Biblical  and  Oriental  Litera- 
ture, vol.  iv. 
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lions;  for  the  Greeks,  who  embraced  it,  derived  their  information  from  the  cost.  To 
this  system  belongs  the  hypothesis  of  the  raising  up  of  the  moim/ant*,  to  which  some 
Hebrew  prophets,  posterior  to  Moses,  appear  to. allude. 

Belus,  the  Assyrian  lawgiver,  appears  to  have  admitted  that  the  earth 
exists  periodically  in  a  state  of  universal  combustion,  and  in  that  of  gene- 
ral inundation.*  According  to  a  passage  of  Trogus  Pompeius,f  the  two  systems 
which  attribute  the  origin  of  the  world  to  fire  and  to  water,  divide  the  opinion  of  the 
philosophers  of  the  east.  Those  who  adopted  the  former,  thought  that  the  earth 
had  slowly  and  successively  cooled,  from  the  poles  to  the  equator ;  their  antagonists 
maintained,  that  the  sea  had  gradually  retired. , 

The  ideas  of  the  Orientalists  furnish  the  Greeks  with  the  foundation 
on  which  they  have  reared  all  their  fanciful  geogonic  superstructures. 
Thales  imported  from  Egypt  the  Neptunian  system,  which  was  probably  that  of  all 
the  ancient  Greek  poets  and  mythologists.     Homer  seems  to  adopt  itj 

From  Aristotle  and  Plutarch  we  learn,  that  these  ancient  Neptunists  founded  their 
system  on  one  single  principle,  humidity;  because,  from  humidity,  animals,  plants, 
and  even  fire,  appear  to  derive  their  origin. §  Were  not  these  ancient  philosophers  as 
far  advanced  in  knowledge  as  our  own  modern  geologists,  who  say,  that  a  watery 
solution  has  alone  been  able  to  hold,  in  a  dissolved  state,  all  the  solid,  liquid,  and 
fluid  bodies,  whose  union  composes  the  globe  and  its  atmosphere? 

The  description  which  Lucretius,  Virgil,  and  Ovid,  give  us,  of  tht3  first  formation 
of  the  terrestrial  globe,  contain  all  the  principal  ideas  of  the  modern  Neptunian 
theories ;  solution  in  a  vast  fluid,  or  in  chaos,  chemical  precipitation  by  attraction  or 
affinity,  mechanical  precipitation  and  deposition,  and,  at  last,  coagulation  and  con- 
solidation. 

The  number  of  Grecian  philosophers  who  attribute  the  origin  of  the 
earth  exclusively  to  elementary  fire,  does  not  seem  to  have  been  consi- 
derable ;  for  we  cannot  affirm  that  such  was  the  opinion  of  Pythagoras, 
although  he  looked  upon  the  soul  of  all  beings  as  a  particle  of  divine  fire.  The  ob- 
scure Heraclitus  was  the  first  who  said,  that  "fire  had  formed  all  things,  and  could 
destroy  all."||  The  stoics,  according  to  Cicero,  should  have  been  of  this  opinion, 
but  Seneca  declares,  on  the  contrary,  that  they  regarded  water  as  the  principle  of  the 
world.  Besides,  when  Heraclitus  said,  "  that  the  earth  was  the  thickest  sediment  of 
fire,  that  water  was  earth  dissolved  by  fire,  and  that  water  in  the  state  of  vapour 
formed  air,"lfit  is  evident  that  he  did  not  think  of  the  system  of  the  Vulcanists;  he 
•intended  only  to  found  a  general  system  of  corpuscular  philosophy. 

The  same  remark  holds  with  respect  to  those  who  ascribed  the  crea-  I  philosophy 
tion  of  the  earth  and  the  universe  to  the  concourse  of  particles  or  atoms  [  »f  atoms- 
scattered  in  the  immensity  of  space.  In  the  atoms  of  Democritus  and  Epicurus, 
which  adhered  to  one  another  by  means  of  some  small  inequalities  of  shapes,  which 
served  as  a  kind  of  crotchets  or,  hooks,  in  the  corpuscles  which  prefer  and  attract 
each  other,  in  virtue  of  their  similar  nature,**  we  recognize  the  fundamental  princi- 
ples of  our  theory  of  chemical  affinities,  and,  consequently,  of  our  most  modern  and 
most  celebrated  systems  of  geology.  The  union  of  atoms  is  evidently  the  same 
thing  as  the  simple  attraction  of  particles :  and  whether  we  say  these  corpuscles 
choose  to  unite,  because  they  are  of  a  similar  nature,  or  these  particles  tend  to  unite 
by  an  elective  attraction,  all  the  difference  consists  only  in  the  greater  or  less  pre- 
cision of  the  expressions. 


Whether  there 
have  been  any 
pure  Vulcan* 
ists  in  Greece. 


System  of 
Anaximenes. 


The  idea  of  Franklin,  who  makes  every  thing  to  originate  from  air, 
had  been  broached  by  Anaximenes  of  Miletus,  whose  opinions  arc 
without  doubt  misrepresented  by  the.  contracted  minds  of  those  who  accuse  him  of 

*  Berosus,  ap  Seneca,  Quaest.  Nat.  iii.  c.  29. 

f  Justin,  Hist.  Epit.  lib.  iL  cap.  i.     Cicero,  De  Nat.  Deor.,  i.  Quxst.  Acad.  iv.  Sen.  Quxst. 
nat.  iii,  13.  $  Iliad,  xlv.  246. 

§  Aristotle,  Metaphys.  lib.  i.  cap.  3.     Comp.  id.  M&eorol.  i.  14.    Pint,  de  placitis  Philoso- 
phorum,  b.  i.  c.  o. 

1   i)io  Laert.  lib.  ix.     S.  Justin,    Parquet,  ail  Grecos.     Stob.  Physic.  Ecloff.  i.  c.  1J. 
'1  i'lut.  de  Pla'cit.  Philosoph.  i.  **  Paresquc  cum  paribus  jurigi  res,  &c.    Lutrcl. 
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atheism.*  The  Greeks  did  not  rest  satisfied  with  these  general  systems  ;  they  formed 
hypotheses  of  a  more  definite  character,  founded  upon  facts  supplied  hy  the  physical 
geography  of  the  countries  then  known.  The  flowing  out  of  tke  lakes  or  niarshy 
pools  which  covered  Thessaly  before  the  formation,  or  rather  before  the  enlar«;e- 
ment,  of  the  valley  of  Tempo, f  suggested  the  idea,  that  all  the  inland  seas,  and  spe- 
cially the  Pontus-Euxinus,  or  Black  Sea,  had  been  originally  enclosed  lakes,  to  which 
some  violent  revolution  had  opened  an  outlet.  Xanthus  and  Strato  having  observed 
that  the  soil  of  Upper  Asia  contained  sea  shells,  justly  concluded  that  these  coun- 
tries had  been  covered  with  sea- water  ;J  but  when  Strato  attempts  to  explain  this 
phenomenon,  which  is  common  to  all  the  globe,  by  supposing  a  local  cause,  by  the 
existence  of  aa  ancient  inland  sea,  formed  by  the  union  of  the  Pontus-Euxinus  with 
the  Caspian,  he  falls  into  one  of  those  paralogisms  which  appear  to  be  almost  here- 
ditary in  the  pretended  science  of  geology.  We  shall  prove,  in  the  proper  place, 
that  such  an  inland  sea  has  not  existed  since  the  commencement  of  historial  times. 
The  general  revolutions  which  may  have  been  caused  by  the  breaking  up  of  the 
great  lakes  and  interior  seas,  must  have  taken  place  long  before  the  existence  of  the 
human  race  ;  and  the  deluges  that  have  been  occasioned  by  a  derangement  of  the 
sea,  belong  to  an  age  far  beyond  the  reach  of  history.  This  is  completely  proved 
by  the  occurrence  of  animal  remains.^  But  the  soil  of  Greece,  from  its  very  nature, 
must  have  frequently  given  way  and  sunk  down,  and  consequently  the  country  must 
Deluge  of  Den-  have  frequently  experienced  local  inundations.  The  deluge  of  Deucalion 
cairns  y  Desolated  Thessaly,  especially  the  mountainous  canton  named  I[cllas;|| 
that  of  Ogygos  overwhelmed  Bo3otia.1I  Popular  tradition  naturally  referred  to  those 
disasters  which  had  ravaged  whole  provinces,  every  ancient  inundation,  the  remem- 
brance of  which  was  preserved  in  any  district.  Thus  a  single  opening,  of  inconsider- 
able extent,  was  shown  in  Attica  as  the  funnel  by  which  all  the  waters  of  Deucalion's 
flood  were  drained  away.**  Twelve  or  fifteen  centuries  after  the  epoch  assigned  to 
these  events,  historians  began  to  collect  these  scattered  traditions,  and  to  compose 
from  them  highly  finished  .descriptions  of  pretended  universal  deluges,  unknown  to 
more  ancient  authors-! |  Other  Greek  writers,  dissatisfied  with  these  sudden  revo^ 
lutions,  these  eruptions  and  deluges,  invented  the  hypothesis  of  the  gra- 


dual drying  up  of  the  sea.    Aristotle  charged  them  with  drawing  a  false 


Hypothesis 
tipon  the  dry* 

sea-  conclusion  from  authentic  facts,   "  It  is  true,"  said  that  great  naturalist, 

"  that  several  countries,  formerly  covered  with  water,  are  now  reunited  to  the  main- 
land, but  the  contrary  also  happens;  the  sea  has  made  several  eruptions.  JJ  The  hy- 
pothesis of  alluvial  additions  to  the  land  was  also  proposed.  Polybius  imagined  that 
the  Pontus-Euxinus,  or  Black  Sea,  would  be  filled  up  by  the  mud  which  the  rivers 
conveyed  into  it;§§  but  two  thousand  years  have  been  insufficient  to  fulfil  this  geo- 
logical prediction.  The  waters  of  the  river  Pyramus,  in  Cilicia,  have  made  no  addi- 
tion to  the  opposite  shores  of  Cyprus,  as  the  oracle  had  foretold.  Lastly,  some  of 
the  Greek  philosophers  attributed  to  volcanic  eruptions  effects  much  more  consider^ 
able  than  those  for  which  we  have  any  historical  evidence.  Strabo  imagined  that 
they  could  raise  and  swallow  up  whole  countries ;  and  he  mentions,  as  a  proof,  two 
towns  in  the  Peloponnesus  that  were  overwhelmed  by  an  earthquake.  ||||  Thus  do 
we  discover,  among  the  ancient  Greeks,  the  germ  of  all  the  theories  of  modern  geo- 
logy, and  the  same  disposition  to  confound  facts  belonging  to  different  epochs,  to 
exaggerate  phenomena,  and  to  deduce  general  conclusions  from  local  facts. 
idem  of  Pa-  |  Amongst  the  moderns,  Palissy  was  the  first  to  unfold  correct  i<i 
iissy,i58i.  I  respecting  fossil  shells;  he  protested  against  the  misconceptions,  of  those 
who  were  for  considering  them  only  as  the  sportive  productions  of  nature;  he  < 

V 

*  Plut.  cle  Placit.     Stob.  i.  c.     August,  de  Civ.  Dei,  viii.     2  Cic.  de  Nat.  Deor.  i. 
f  Herod,  vii.  129,  130.     Strab.  ix.  667.    Almel.  Lucan.  vi.  364,  &c. 
t  Strab.  (leog.  i.  35.    Aim.  §  See  above,  Book  XII.  near  the  end. 

li  Apollod.  i.  c.  7.     Arist.  Meteorol.  i.  14. 

1  Varro,  de  R.  11.  iii.  comp.  Freret.  Me"moire  sur  les  Deluges  d'Ogyges  et  de  Deucalion. 
Academic  des  Inscriptions,  t.  xxiii.  p.  129. 

**  Pausan.  i.  cap.  18.  ff  Diod.  v.  49.  Lucian,  de  Dea  Syria.  Pint,  dc  Solert.  anim 

*t  Arist.  loc.  cit.  §§  Polyb.  Hist.  1.  iv.  cap.  40,  42.    Edit.  Groiiov.  i.  p.  428,433. 

y  Strab.  i.  54,  edit,  de  1620. 
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ventured  to  maintain,  that  these  fossil  remains  of  marine  animals  were  too  abundant 
to  have  been  carried  into  the  places  where  they  are  found,  by  a  sudden  catastrophe 
resembling  the  deluge  described  by  Moses.*    Stenon  demonstrated  anew  I  ideas  of  ste- 
these  truths,  which  were  of  too  bold  a  character  for  the  age  of  Palissy.  |  non'1669- 
Proceeding  still  farther,  he  acknowledged  that  the  strata  of  the  earth  must  have  been 
formed  as  deposits  in  a  fluid,  and  that  mountains  owe  their  origin  to  the  subsiding 
and  rupture  of  strata  originally  horizontal.! 

Burnet,  a  man  of  great  talents,  but  who  had  not  carefully  observed  I  system  of 
phenomena,  constructed  the  first  complete  theory.  Before  the  duluge,  |  Burnet' 1681- 
says  he,J;  the  surface  of  the  earth  was  a  level  plain,  with  neither  mountains  nor  val- 
leys. All  substances  were  disposed  around  the  centre  of  the  globe,  according  to 
their  specific  gravity,  the  water  every  where  occupying  the  surface.  The  oily  sub- 
stances, however,  being  lighter  than  water,  formed  by  degrees  an  upper  layer,  which 
enveloped  the  waters  and  the  whole  of  the  globe.  Upon  this  extremely  fertile  crust, 
the  antediluvian  generations  lived  in  perpetual  spring.  The  deluge  made  every  tiling 
change  its  appearance;  the  crust  became  dry,  and  the  accumulated  waters  struggled 
against  this  light  covering;  it  burst  and  sunk  into  the  abyss  of  waters.  This  changed 
the  axis  of  the  globe,  and  consequently  the  temperature  of  its  climates.  The  edges 
of  the  crust,  set  up  again  in  several  places,  formed  our  present  mountains.  It  is 
unnecessary  to  show,  that  this  system,  founded  solely  upon  the  observation  of  float- 
ing islands,  is  altogether  insufficient  to  explain  the  origin  of  those  hard  and  heavy 
rocks  of  which  our  mountains  are  composed* 

Descartes  §  and  Leibnitz  ||  take  a  still  bolder  flight,  imagining  that  the 
earth  is  a  small  sun,  covered  with  an  opake  crust,  which,  by  sinking 
down,  gave  birth  to  the  mountains.     Leibnitz  considered  the  whole 
mass  of  the  globe  as  having  been  vitrified;  an  idea  quite  untenable,  although  Buffon 
has  been  carried  away  with  it. 

Another  arbitrary  theory  was  proposed  by  Whiston.lF  This  astrono-  I  system  of 
mcr  considers  the  earth  as  a  comet,  which  has  forsaken  its  original  tract,  |  whi»ton» 170S- 
from  a  cause  which  he  does  not  specify,  to  revolve  in  the  orbit  of  a  planet.  Being 
no  longer  subject  to  the  extremes  of  heat  and  of  cold,  the  chaotic  matter  of  this  ex- 
comet  was  precipitated  according  to  the  laws  of  specific  gravity.  A  part  of  the  pri- 
mitive heat  of  the  comet  was  preserved  in  its  centre;  this  centre  was  surrounded  by 
water,  the  exterior  crust  of  the  globe  was  of  uncommon  fertility,  and  the  inhabitants 
li ved  for  centuries.  But  the  excessive  warmth  had  the  effect  of  inflaming  their  blood ; 
they  became  so  impious,  that  the  Creator  was  compelled  to  destroy  them  with  a  flood. 
For  this  purpose  he  caused  another  comet  to  approach,  which  enveloped  the  earth 
in  its  immense  tail ;  and  as  the  tail  of  a  comet  is  composed  of  vapours  and  water, 
(who  dares  to  doubt  it?)  the  temperature  of  the  earth  was  considerably  diminished. 
Besides,  the  attraction  of  the  comet  disturbed  the  equilibrium  of  the  waters  in  the 
interior,  and  thus  occasioned  a  violent  flux  and  reflux  in  their  mass.  The  exterior 
crust  of  the  earth  being  violently  shaken,  sunk  down  in  one  place,  and  cracked  in 
another.  In  this  way,  an  .universal  deluge  took  place.  The  comet,  after  executing 
the  will  of  the  Creator,  receded;  the  waters,  recovering  their  equilibrium,  entered 
again  into  the  subterraneous  cavities,  which  had  been  sufficiently  enlarged  to  receive 
the  waters  of  the  comet.  The  coldness,  and  other  bad  qualities  of  these  waters, 
have  reduced  the  earth  to  that  degree  of  barrenness  and  exhaustion  which  we  now 
so  much  deplore.  This  hypothesis  of  Whiston  has  often  been  revived  in  whole  or. 
in  part.  Dolomieu  has  borrowed  from  it  his  principal  ideas. 

Woodward,   a  countryman  of  Winston's,  and  an  indefatigable  and 
scrupulous  observer,  invented  a  much  more  modest  theory.**  He  admits,     noT 
that  all  terrestrial  substances  have  been  in  a  state  of  aqueous  fluidity,  and  supposes 

*  Encyclopedic  Method.     Geographic-Physique,  i.  art.  Palissy. 
f  Stenon,  Dissert,  de  Solido,  intra  solidum. 
t  Theoria  lelluris  sacra,  &c.     London,  1681. 

§  Principes  de  Philosophic,  Part  iv.  No.  2.  ||  Protogw,  in  act.  crud.  1683. 

ri  A  Nc\v  Theory  of  the  Earth.     J.ond.  1708. 
•  Woodward's  Essay  on  the  Natural  History  of  the  Earth,  1723. 
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that  the  whole  interior  of  the  globe  contains  an  abyss  of  water  which  must  have 
been  sufficient  for  the  purpose.  The  deluge  of  Moses  consisted  in  a  falling  down 
of  the  crust  of  the  globe  into  this  great  abyss,  the  waters  of  which,  according  to 
Woodward,  possessed  a  peculiar  dissolving  power,  which  did  not  act  upon  shells  and 
other  remains  of  the  animal  kingdom.  It  is  evident  that  the  acuteness  of  Wood- 
ward led  him  to  perceive  the  impossibility  of  explaining  the  position  of  so  many 
beds  of  shells  in  the  midst  of -stony  masses  by  the  occurrence  of  a  single  short-lived 
inundation.  But  his  dissolving  power  is,  according  to  his  own  admission,  an  occult 
and  miraculous  property.  An  intelligent  German,  Camerarius,  in  attacking  Wood- 
ward, conjectures,  what  has  since  been  demonstrated,  that  banks  of  shells  neither 
have  nor  could  have  been  transported  by  any  deluge;  and  that,  on  the  contrary,  the 
animals  to  which  the  shells  belong  have  lived  and  died  in  the  same  place.*  In  re- 
plying to  Camerarius,  who  states  his  opinion  in  a  manner  far  from  distinct,  Wood- 
ward asserts  the  fact  that  volcanic  eruptions  have  given  origin  to  no  considerable 
mountain,  far  less  to  islands  and  entire  countries,  "f 

We  shall  say  nothing  of  the  vegetation  of  stones,  the  dream  of  the 
celebrated  Tournefort,  nor  of  some  detached  propositions  of  Scheuchzer, 
whose  genius  was  fettered  by  the  prejudices  which  attributed  all  the 
changes  of  the  globe  to  a  single  deluge.  The  ingenious  Fontenelle 
was  the  first  who  had  the  merit  to  assert  that  more  revolutions  than  one 
must  have  contributed  to  model  the  surface  of.  the  globe,  and  to  heap  up  those  vast 
ruins  which  surround  us  on  all  sides. 

The  volcanic  system  found  at  this  same  period  several  warm  and  able  defenders, 
ideas  of  Ray^i  I  whom  it  would  be  very  wrong  to  pass  over  in  silence.  Ray  imagined, 
I  that  at  the  very  moment  of  the  creation,  at  the  time  of  the  separation 
of  the  humid  and  solid  substances,  there  were  earthquakes  which  heaved  up  the 
mountains.  The  earth  gradually  emerged  from,  the  waters  of  the  sea,  which  gave 
marine  animals  time  to  retire,  into  the  bosom  of  the  ocean.  J 

Hook,  1705.  I  Hook,  while  he  supposed  that  strata  were  originally  formed  like  sedi- 
ment in  a  fluid,  admitted  the  occurrence  of  volcanic  eruptions  sufficiently  powerful 
to  raise  up  extensive  tracts  of  ground,  and  even  to  melt  and  calcine  them.§  La- 
LazaroMoro,  I  zaro  Moro,  observing  that  there  are  some  mountains  which  contain  nei- 
I  ther  the  remains  of  sea  animals,  nor  any  marks  of  stratification,  ||  attri- 
buted a  volcanic  origin  to  all  the  secondary  mountains;  these  are,  in  his  opinion, 
flowings  of  lava  which  have  had  their  origin  under  the  waters.  By  modifying  and 
system  of  I  combining  these  different  ideas,  Raspe  composed  his  volcanic  theory  of 
Ratpe.  I  ^g  formation  of  new  islands,  a  theory  which  many  distinguished  vul- 

canists  have  inaccurately  copied. IT 

system  of  Buf-  These  different  systems  were  completely  eclipsed  by  that  which  was 
fon,  1745.  created  by  Buffon,  and  which  his  splendid  genius  adorned  with  all  the? 

charms  of  poetry.  According  to  him,  the  suns  and  comets  were  formed  as  wo  sec 
them,  and  projected  with  an  impetus  sufficient  to  carry  them  forward  in  their  orbits. 
But  about  96,000  years  ago  a  comet  fell  obliquely  into  the  sun,  and  detached  from 
it  the  650th  part.  This  entire  mass,  hurled  into  the  immensity  of  space,  separated 
into  fragments,  which  formed  several  planets  of  our  solar  system,  and  which,  from 
their  rotatory  motion,  acquired  a  spherical  shape.  Our  globe  was  in  a  state  of  incan- 
descence, but  its  surface  by  degrees  cooled  and  consolidated,  retaining  however 
many  immense  cavities.  Part  of  the  vapours,  which  were  elevated'  in  the  atmo- 
sphere, condensed  and  formed  the  seas.  These  waters,  acting  upon  the  solid  part 
of  the  globe,  decomposed  a  portion  of  it,  and  in  this  way  formed  the  land  and  stones. 
The  waters  of  the  ocean,  attracted  towards  the  equator  by  the  tides,  brought  will* 


*  Camerarins,  in  Dissert.  .Taurincns,  p.  226,  Tubing,  1712. 
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them  a  vast  quantity  of  dissolved  substances,  "  and  then,"  says  Buffon,  "  gave  rise 
to  those  great  chains  of  mountains  which  extend  from  east  to  west."  Unfortunately 
these  chains  do  not  exist;  the  great  range  of  mountains  which  surrounds  the  globe 
has  another  direction  ;*  so  that  Buffon  is  to  blame  for  explaining,  by  a  supposition 
improbable  in  itself,  a  fact  which  is  quite  imaginary.  But  let  us  proceed  with  the 
statement  of  his  theory.  The  primitive  waters  of  the  globe  withdrew  into  the  cavi- 
ties of  which  we  have  already  spoken,  then  the  continents  appeared.  The  earth,  in 
the  space  of  43,000  years,  grew  so  much  cooled  that  its  surface  could  admit  of  the 
existence  of  vegetables  and  animals,  which  started  first  into  being  about  the  pole, 
and  gradually  spread  themselves  towards  the  equatorial  regions.  The  secondary 
strata  were  formed  from  the  decomposition  of  vitrified  substances,  mixed  with  marine 
sediment;  accessory  causes,  such  as  winds,  currents  of  water,  volcanic  eruptions, 
and  earthquakes,  afterwards  modelled  the  mountains  and  the  valleys.  The  ocean 
slowly  changes  its  shores  by  its  general  motion  acting  against  the  eastern  coast, 
which  it  imperceptibly  destroys,  and  in  this  manner  may  have  several  times  com- 
pleted the  tour  of  the  globe. f 

The  system  of  Buffon,  refuted  in  its  principal  points  by  the  observations  of  natu- 
ralists, is  no  longer  supported  even  by  those  who  consider  fire  to  have  been  the  chief 
agent  in  the  formation  of  the  globe.  All  hypotheses  which  pretend  to  explain  the 
first  origin  of  our  globe,  and  the  manner  in  which  it  was  projected  into  space,  are 
now  regarded  as  chimerical.  Geology  attempts  only  to  ascend  by  the  examination 
of  physical  monuments  from  one  epoch  to  another,  until  it  arrives  at  a  state  of  things 
anterior  to  all  these  monuments.  J  At  the  same  time,  the  rapid  accumulation  of 
facts  has  led  the  most  enlightened  men  of  all  parties  not  to  exclude  any  particular 
cause,§ — a  principle  which  has,  in  part,  produced  a  blending  of  different  systems, 
and  a  mutual  tolerance  for  moderate  opinions. 

The  theory  which  is  now  most  keenly  'supported,  is  that  of  Deluc.  I  Theory  of  DC- 
This  philosopher  supposes  that  the  earth,  and  all  the  celestial  bodies,  |  luc'  177°-1810- 
were  masses  of  confused  elements,  in  which  the  divine  will,  by  communicating  to 
them  a  certaiu  quantity  of  light,  produced  chemical  precipitations,  whence  was  formed 
the  crust  of  those  solid  rocks  whose  fragments  we  see  around  us.  This  consolidated 
crust  sunk  down  several  times ;  the  remaining  edges,  supported  upon  the  partitions 
of  subterraneous  caverns,  formed  the  mountains.  The  waters  which  at  first  covered 
the  whole  globe,  filtered  down  into  the  central  parts,  where  the  ancient  chaos  always 
subsisted ;  then  appeared  the  first  continents,  of  greater  extent  than  ours,  but  sus- 
pended above  immense  caverns ;  and,  before  they  were  enlightened  by  the  sun,  pro- 
ducing vegetables  of  a  nature  different  from  ours ;  the  remains  of  which  form  our 
coal  mines.  The  present  continents,  concealed  under  the  sea,  were  covered  with 
deposites  of  shells ;  volcanic  eruptions  spread  their  beds  of  lava.  By  a  general  and 
final  subsiding,  the  primitive  continents  sunk  into  the  recesses  of  the  subterranean 
cavities.  The  sea  was  precipitated  upon  the  land,  and  engulphed  the  I  Explanation 
whole  race  of  the  inhabitants.  This  catastrophe  was  the  universal  deluge,  \  i°ai  deluge,™" 
described  by  Moses,  the  traces  of  which  are  to  be  found  amongst  almost  all  nations. 
It  was  then  that  our  present  continents,  formed  beneath  the  ocean,  suddenly  arose 
into  view.  In  the  light  lands  of  these  continents  were  found,  buried  in  promiscuous 
heaps,  the  remains  of  quadrupeds  once  the  inhabitants  of  islands  which  had  sunk 
down  before  the  universal  deluge,  and  the  skeletons  of  setaceous  animals  which  had 
peopled  the  sea.  The  preservation  of  these  remains,  which  are  still  met  with  almost 
entire  in  cold  countries,  and  the  inconsiderable  thickness  of  the  beds  of  the  vege- 
table mould  formed  above  our  continents,  unite  to  prove  that  their  antiquity,  or 
rather  their  appearance  above  the  waters,  is  not  to  be  dated  many  ages  beyond  our 
own.  1 1 

*  See  Book  vii. 

f  Buffon,  Theory  of  the  Earth,  in  the  1st  vol.  of  his  Natural  History. 

*  Deluc,  Elemens  de  Geologic,  §  10,  p.  11. 

§  Delametherie,  Theorie  de  la  Terre,  §  1700. 

H  Deluc,  Lettres  sur  V  Histoire  de  la  Terre,  addressees  k  M.  Blumenbacb,  id.  Etemeng  de 
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Such  is  the  theory  of  the  celebrated  naturalist  of  Geneva.  The  principal  feature 
of  this  system,  viz.  the  repeated  subsidings  supposed  to  have  taken  place  in  the  sur- 
face of  the  globe,  and  some  of  its  subordinate  details,  particularly  those  regarding 
the  origin  of  animal  remains,  have  obtained  for  it  a  very  favourable  reception  among 
philosophers.  There  is  some  difficulty  in  conceiving  the  existence  of  the  vast  cavi- 
ties in  which  the  antediluvian  world  was  engulphed ;  it  would  seem  that  this  idea, 
borrowed  from  Woodward,  has  been  introduced  into  the  theory,  solely  from  a  desire 
of  accounting  for  the  deluge. 

Some  naturalists,  who  admit,  with  Deluc,  that  the  earth  was  formed  in  a  state  of 
aqueous  fluidity,  differ  concerning  the  rank  they  assign  to  the  agents  which  have 
produced  the  revolutions  and  ruptures  of  the  crust  of  the  globe.  Saussure  some- 
times expresses  himself,  as  if  he  admitted  hearings  up  of  the  earth  by  volcanic 
fire,  "  or  by  other  elastic  fluids,"  in  order  to  explain  how  beds  of  granite,  which 
serve  as  a  base  to  all  the  others,  have,  in  certain  places,  been  so  elevated  as  to  form 
the  summits  of  mountains.*  But  the  idea  which  he  has  uniformly  maintained,  is, 
that  of  very  violent  currents,  which,  by  agitating  the  ancient  sea,  drew  along  with 
them,  to  a  great  distance,  the  fragments  of  primitive  rocks,  particularly  of  granite, 
which  are  found  scattered  on  the  surface  of  ground  of  secondary,  and  even  of  ter- 
nary formation.f  It  is  difficult  to  conceive  currents  possessed  of  a  force  capable  of 
rolling  to  a  distance,  entire  portions  of  mountains,  even  though  we  should  suppose 
the  valleys  filled  up,  and  forming  an  inclined  plane.  It  is  more  natural  to  attribute 
the  phenomenon  in  question  to  marine  ice,  which  may  have  carried  these  fragments 
of  mountains  across  the  ancient  sea. 

idea*  of  wer-  I  The  celebrated  Werner,  while  he  attributes  a  great  influence  to  the 
ner,  i79i.  j  subsidings,  thinks,  however,  that  various  facts,  and  amongst  others,  the 
position  of  basalt,  are  explained  only  by  supposing  a  periodical  increase  and  dimi- 
nution of  the  mass  of  fluid  elements. 

ideas  of  Pallas,  I  When  Pallas  explains  the  occurrence  of  the  remains  of  elephants  in 
I  Siberia,  by  imagining  a  general  overflow  of  the  waters  of  the  Indian 
Ocean,  which,  according  to  him,  would  have  covered  and  traversed  the  upland  plain 
of  Central  Asia,  as  they  rolled  from  south-east  to  north-west,  he  has  recourse  to 
earthquakes  and  volcanic  eruptions,  to  produce  so  extraordinary  and  inconceivable  a 
movement.} 

Theory  of  De-  I*  The  ingenious  Delametherie  has  composed  a  theory  very  circum- 
iTos.1116"6'  I  stantial  in  its  details,  and  supported  by  many  facts,  in  which  he  endea- 
vours to  reduce  the  revolutions  of  the  globe  to  chemical  laws,  without,  however, 
excluding  the  agency  of  mechanical  causes.  This  chemist  represents  both  the 
mountains  and  the  valleys  as  having  been  formed  by  crystallization  in  an  immense 
fluid,  which  ho  gets  rid  of  by  means  of  evaporation,  because  he  is  determined  to 
consider  the  central  mass  of  the  globe  as  a  solid  crystal. 

conjectures  of  J  The  opinion  of  Deluc,  as  to  the  comparatively  recent  date  of  our  con- 
a70*i8o£*  I  tinents,  has  been  adopted  by  a  distinguished  naturalist,  who,  without  con- 
structing any  general  system,  has  thrown  out  some  detached  views,  which,  however,' 
are  very  fruitful  in  results.  Dolomieu,  it  would  appear,  scarcely  aimed  at  any  thing 
more  than  to  disencumber  Whiston's  theory  of  some  of  its  hypotheses.  All  the 
geological  agents  of  this  philosopher;  the  solution  of  all  terrestrial  substances  in  a 
solvent  which  has  been  destroyed ;  the  coagulation  of  these  substances,  which  after 
the  destruction  of  the  primitive  solvent  were  precipitated  and  crystallized,  so  as  to 
form  a  crust;  the  exterior  cause,  whatever  it  might  be,  which  breaks  and  pulverises 
this  crust,  and  the  tides  of  eighteen  hundred  toises  in  elevation,  which  set  in  motion* 
the  whole  mass  of  waters,  swept  the  bottom  of  the  seas,  raised  and  transported  banks 
of  shells,  hollowed  out  the  valleys,  and  modelled  all  the  secondary  ground;  all  these 
agents,  we  say,  exist  already  in  the  theory  of  Whiston.  It  is  even  difficult  to  ima- 
gine the  possibility  of  all  these  violent  and  sudden  revolutions,  without  the  concur- 
rence of  some  celestial  body ;  but  as  every  thing  proves  the  stability  of  the  planetary 

•  Saussure,  Voyage  dans  les  Alpes,  §  919.  f  Id.  Ibid.  §§  587,  1596,  8tc. 

$  Pallas,  Observations  upon  the  Origin  of  Mountains,  p.  74.  French  Yransl. 
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system,  it  is  only  to  the  comets  that  we  can  have  recourse.  But  how  is  it  to  be 
proved  that  these  comets  are  bodies  sufficiently  dense  to  exercise  such  force  of  attrac- 
tion upon  the  terrestrial  globe?  Tycho,  Galileo,  Kepler,  Lahire,  and  Herschel, 
have  regarded  the  comets  as  ethereal  meteors.  Thus  theories  of  the  earth  invariably 
terminate  in  questions  which  admit  of  no  solution ;  and  all  that  we  learn  from  study- 
ing them,  is  to  distrust  them. 

"To  distrust  them:"  some  Scotsmen  will  exclaim,  as  they  read  these  I  SystemofHut- 
lines:  "No;  there  is  no  more  room  for  doubt,  since  Hutton  and  Play-  |  ton,  piaytair. 
fair  have  discovered  the  true  constitution  of  our  globe.  Do  you  not  know  that  the 
present  continents  are  wasting  away  by  the  action  of  the  air,  of  gravitation  and  of 
flowing  waters;  that  their  materials,  conveyed  to  the  coasts,  are  thence  scattered  by 
the  different  movements  of  the  ocean  over  the  whole  extent  of  its  bottom;  that  a 
great  internal  heat,  hardens  these  materials,  whence  is  formed  a  mass  like  that  of  the 
mineral  beds  of  which  our  continents  are  composed ;  that  when  this  slow  disintegra- 
tion has  destroyed  our  continents,  the  internal  heat  raises  entire  the  beds  formed  at 
the  bottom  of  the  sea,  in  consequence  of  which  its  waters  are  spread  over  the  wasted 
and  demolished  continents,  and  new  continents  are  produced,  to  be  subjected  in  their 
turn  to  similar  disintegration?  This  great  process  of  the  alternate  production  and 
dissolution  of  continents,  has  already  been  frequently  repeated,  and  no  limit  can  pos- 
sibly be  fixed  to  its  future  duration."* 

Our  readers  will  of  themselves  perceive  how  very  contrary  this  new  system  is  to 
the  evidence  of  facts.  We  shall  only  beg  of  them  to  observe,  that  the  idea  of  the 
formation  of  mineral  beds,  by  a  subterraneous  process  similar  to  that  which  Sir  James 
Hall  has  exemplified  in  his  celebrated  experiments,  deserves  to  be  thoroughly  inves- 
tigated, independently  of  its  connection  with  the  Huttonian  system. 

Whilst  the  philosophers  of  Europe  were  discussing  the  claims  of  these  theories,  the 
new  world  produced,  or  rather  revived  a  system  completely  different  from  all  of  them. 
Franklin,  like  Anaximenes  of  old,  supposed  that  not  only  all  terrestrial  I  Hypothesis  of 
substances,  but  even  all  matter,  had  existed  as  an  elastic  aeriform  gas,  |  Franklin, 
irregularly  diffused  throughout  the  celestial  spaces.  Gravitation  began  to  be  felt; 
the  gaseous  particles  were  attracted  towards  various  centres,  and  formed  globes  of 
air.  This  being  supposed,  it  is  easy  to  form  a  conception  of  the  whole  of  Frajiklin's 
system.  All  substances  are  capable  of  being  reduced  to  the  aeriform  state,  there- 
fore, concluded  Franklin,  they  may  all  have  been  produced  from  the  condensation  of 
air,  and  thus  must  have  been  formed  the  exterior  crust  of  the  globe,  which  in  this 
system  is  merely  a  thin  solid  covering  around  a  vast  elastic  fluid.  The  movements 
of  this  central  air  occasion  earthquakes.  This  system,  in  short,  is  not  a  mere  satire 
upon  the  theories  of  the  earth,  as  some  have  supposed,  it  is  an  hypothesis  quite  as 
rational  and  ingenious  as  those  of  the  geologists. 

After  having  traced  geology  to  the  ethereal  regions,  what  have  we  far-  I  New  hypoti*. 
ther  to  do?  Shall  we  augment  the  number  of  systems,  by  endeavouring  |  8is* 
to  show  that  the  earth  was  once  surrounded  by  a  ring  like  Saturn,  and  that  the  fall- 
ing in  of  this  celestial  vault  gave  rise  to  that  chain  of  mountains!  which  occupies  the 
ridges  of  the  great  continents,  and  thus  forms,  as  it  were,  a  belt  to  the  globe? 

*  Playfair's  Illustrations  of  the  Huttonian  theory  of  the  earth.    Edinburgh,  1802. 
f  See  Book  vii.  p.  83,  of  this  work. 
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BOOK  XX. 

Continuation  of  the  Theory  of  Geography.     Of  the  Earthy  considered  as  the  residence 

of  organic  beings. 


SECTION  I. 

OF  THE  GBOGBAPHICAt    DISTRIBUTION  OP  VEGETABLES. 

Wi  hare  decomposed  the  terrestrial  globe  into  its  solid,  liquid,  and  aeriform  parts. 
Let  us  now  proceed  to  the  consideration  of  those  innumerable  beings  which  exhibit 
the  spectacle  of  life  upon  every  point  of  the  globe ;  which  embellish  its  surface,  which 
feed  upon  its  inexhaustible  stores  of  nutricious  juices,  and  which,  by  one  common 
destiny,  find  in  it  a  thousand  different  graves.  These  productions,  and  these  inha- 
bitants of  the  earth,  are  not  scattered  over  it  by  the  hand  of  blind  chance ;  general 
laws  have  assigned  to  each  class  of  these  organic  beings  its  cradle  and  its  grave ; 
and  these  laws  it  becomes  us  to  study  before  we  commence  the  description  of  the 
different  parts  of  the  world. 

Vegetables,  from  the  abundance  in  which  they  are  produced,  and  from  their  inti- 
mate connection  with  the  soil,  claim  the  first  rank.  It  is  for  the  botanist  to  examine 
in  detail  the  treasures  of  the  vegetable  kingdom ;  the  business  of  the  physical  geo- 
grapher is  only  to  mark  its  general  arrangements ;  and  here  he  finds  abundant  reason 
to  admire  that  wisdom  which  presides  over  the  constitution  of  the  globe.* 
influence  of  The  temperature  of  the  air  appears  to  form  the  only  physical  limits  to 

the  extension  of  vegetable  nature.  The  scale  of  atmospherical  heat 
serves  accordingly  as  the  ordinary  scale  for  the  progress  of  vegetation. 
Hence,  under  the  burning  climate  of  the  torrid  zone,  we  have  only  to  ascend  the 
mountains  to  enjoy  the  fruits  and  flowers  of  the  temperate  regions.  Tournefort 
found,  at  the  base  of  Mount  Ararat,  the  common  vegetables  of  Armenia;  half  way 
up,  those  of  Italy  and  France ;  and,  upon  the  summit,  those  of  Scandinavia.  Fors- 
ter  saw  several  alpine  plants  upon  the  mountains  of  Terra  del  Fuego.*f  If  the  val- 
leys of  the  Andes  are  adorned  with  bananas  and  palm  trees,  the  more  elevated  re- 
gions of  that  chain  support  oaks,  firs,  barberries,  and  a  number  of  kinds  common  to 
the  north  of  Europe.  J  Man,  availing  himself  of  this  circumstance,  has  transported 
and  disseminated  almost  over  the  whole  surface  of  the  globe,  those  herbaceous  plants 
which-  supply  him  with  his  principal  nourishment.  Some  useful  plants  have  been 
rendered  common  to  every  climate  by  nature  herself.  Antiscorbutic  vegetables,  so 
salutary  for  the  mariner,  when  languishing  from  the  long  use  of  salt  provisions,  are 
met  with  wherever  there  is  a  vestige  of  life.  Cresses, "succory,  and  wild  sorrel,  are 
found  upon  the  ever-frozen  banks  of  Hudson's  Bay,  and  in  Siberia,  as  well  as  in 
those  blissful  islands  which  are  scattered  in  the  midst  of  the  Pacific  ocean.  §  The 
shrubs  which  produce  berries,  and  small  fruits  agreeable  to  the  taste,  thrive  in  the 
more  inhabited  countries.  Even  in  Greenland,  the  currant  bushes  bear  very  good 
fruit.  Lapland  possesses  a  considerable  resource  in  its  shrubs,  such  as  the  barberry, 
the  dwarf  mulberry  tree,  the  wild  wood  vine,  (vitis  idceca)  and  others.  Neither  ex- 
TO  what  point  1  ternal  cold,  nor  the  absence  of  the  light,  entirely  extinguishes  vegetable 
garni  import  |  j-^  caverns  anci  mines  give  birth  to  a  certain  number  of  plants,  parti- 

*  Humboldt,  Essai  sur  la  Geographic  des  Plantes,  Stromayer,  Specimen  Geographic  bota- 
nica.     Getting*,  1804.    Bergmann,  Geograph.  Phys.  Sect.  vi. 
f  Bemerkungen,  p.  154.  (in  German.) 
$  Humboldt,  Essai  sur  la  G6og.  des  Plantes,  p.  34. 
4  Anderson,  Cook's  Third  Voyage,  passim. 


PHYSICAL  GEOGRAPHY.  229 

cularly  to  those  of  the  cryptogameous  class.*  Several  of  the  saxifragae  and  ranun- 
culus, the  dwarf  willows,  as  well  as  all  the  lichens,  like  the  cold.  The  snow,  far 
from  impeding  the  vital  functions  of  these  vegetables,  secures  them  against  the  effect 
of  frosts,  and  furnishes  them  in  abundance  with  the  oxygen  which  it  contains,  and 
which,  by  increasing  the  vigour,  accelerates  the  germination  of  the  seeds,  j 

Ramond  has  proved,  that  plants  covered  by  the  snow  for  several  years,  have  yet 
continued  to  live  beneath  it.J  The  organisation  of  alpine  or  polar  plants,  admits  of 
a  growth  and  development  so  rapid,  that  a  few  warm  days  are  sufficient  to  fructify 
them.§  Perhaps  even  perpetual  snow  may  be  the  abode  of  a  species  of  vegetation; 
at  least  Saussure  has  discovered  in  it  a  kind  of  reddish  dust,  very  probably  of  a  ve- 
getable nature.  Patrin  and  Sokolof  saw,  in  Daouria,  ground  covered  with  vegeta- 
bles, though  entirely  surrounded  by  perpetual  snow.  || 


Extreme  heat  checks  still  less  the  productive  energies  of  nature  in  the 


Plants  which 
grow  in  hot 
waters. 


vegetable  kingdom,  provided  that  it  be  attended  with  humidity.  We  see 
plants  grow  not  only  upon  the  borders  of  hot  springs,  but  even  in  the  bosom  of  those 
waters  which  seem  likely  to  destroy  them.  Examples  of  this  kind  are  to  be  found 
from  Iceland  to  the  Cape  of  Good  Hope,  and  from  Kamstchatka  to  the  island  of 
Amboyna.lf  The  sulphurous  exhalations,  and  the  foul  air  of  volcanic  caverns,  seem 
to  exert  upon  vegetation  only  a  slow  and  limited  influence,  while  to  animals  they 
prove  instantly  fatal.** 

The  most  formidable  obstacles  to  vegetation  is  the  absence  of  humi-  Moisture  ne. 
dity.  Look  to  those  sandy  deserts  under  the  equator,  as  well  as  towards  geSs.°  v< 
the  Pole,  condemned  to  perpetual  sterility.  Not  a  drop  of  rain  can  settle  on  such 
a  loose  soil,  always  moving  with  the  winds :  Not  a  seed  can  strike  root  into  it.  It 
is  unquestionably  to  causes  very  similar  that  we  must  ascribe  the  nakedness  of  seve- 
ral mountains;  precipitous  sides,  or  flat  summits,  afford  no  shelter  to  the  vegetable 
colonies  which  the  winds  transport  to  them,  whilst  on  other  mountains  under  a  colder 
temperature  several  plants  are  still  supported.  For  example,  the  shivering  moun- 
tain in  Derbyshire  produces  no  herbs,  because  its  sides  are  daily  decomposed  in 
their  schistous  plates,  which  are  constantly  gliding  down  to  the  bottom.|t  The 
pressure  of  the  atmosphere  exercises  a  striking  influence  upon  the  con- 
figuration and  life  of  plants.  In  vegetables  the  functions  essential  to  life 
are  performed  chiefly  at  the  surface  ;  hence  their  great  dependence  on  the  medium 
by  which  they  are  surrounded.  Animals  are  affected  rather  by  internal  excitement, 
and  acquire  of  themselves  the  temperature  which  suits  them.  Respiration  by  the 
epidermis  is  the  most  important  vital  function  of  plants ;  and  this  function,  in  so  far 
as  it  is  subservient  to  the  evaporation  and  secretion  of  fluids,  depends  on  the  pres- 
sure of  the  atmosphere;  on  this  account  the  Alpine  plants  are  so  aromatic,  so  downy? 
and  so  plentifully  furnished  with  secretory  vessels.  On  the  contrary,  these  plants 
grow  with  difficulty  in  the  plains,  where  their  respiration  by  the  epidermis  is  impeded 
by  the  increased  pressure  of  the  air."J;J 

The,  chemical  nature  of  the  soil  manifests  its  influence  upon  vegeta-  I  chemical  na- 
bles,  rather  by  modifying  their  juices,  their  fruits,  and  the  stateliness  of  |  ^e  of  the  so* 
their  appearance,  than  by  setting  limits  to  their  cultivation.  Common  salt,  however, 
dissolved  and  scattered  over  the  soil  in  considerable  quantities,  almost  entirely  pre- 
vents the  growth  of  vegetables. §§  The  fusion  which  lava  undergoes,  is  probably  the 
only  cause  which,  for  some  centuries,  has  retarded  the  progress  of  vegetation  on  its 


Pressure  of  the 
atmosphere. 


*  Scopoh,  Diss.  ad  Scient.  Natur.  part  i.  p.  84—120.    Humboldt,  Florze  Friberg,  subterr.  Sec.- 
•  Hassenfratz,  Journal  de  1'Ecole  Polytechnique,  4e  eahier,  an.  IV.  p.  570—576. 

*  Kamond,  Observat.  p.  51. 

§  Martens,  Voyage  to  Spitzbergen,  p.  54.  (in  German.)     Linnsi,  Flor.  Lapp,  przef.  pi.  xx. 

H  Patrin,  Voyage,  p.  19. 

1  Olafsen  et  Povelsen,  Travels  in  Iceland,  (in  German)  ii.  p.  31  and  181.  Krascheninikow, 
Kamstchatka,  (in  German)  p.  91.  Sparman,  Voyage,  (in  German)  p.  142.  Labillardiere,  torn, 
i.  p.  o24. 

•*  Soulavie,  Works  of  Hamilton,  p.  246.    Smith's  Tour,  &c.  ii.  p.  103. 
-  Kuttner,  Beytrjege,  &c.  that  is,  M6m.  sur  PAngleterre,  call.  vii.  P.  20. 

tt  Humboldt.  Tableaux  de  la  Nature,  ii.  p.  115  n  14 

§§  Forskal,  Flor.  Egypt,  p.  45. 
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surface,  whilst  the  volcanic  cinders  raise  most  abundant  crops.*  In  general,  the 
soil  serves  only  as  a  support  and  shelter  to  plants ;  they  derive  their  nourishment 
from  the  water  and  the  oily  fluids  which  are  collected  together  in  the  earth,  and  im- 
bibed by  their  roots.  A  very  small  quantity  of  earth,  dissolved  in  these  fluids,  is 
absorbed  by  the  plant.  Other  causes  also  contribute  to  the  support  of  vegetable 
life.  Plants  respire  through  their  air-vessels  the  different  fluids  of  the  atmosphere ; 
the  presence  of  light  especially  is  indispensable  to  the  chemical  operation,  by  which 
the  pabulum  or  food  of  the  plant  is  assimilated  into  its  substance.  The  elementary 
earths  obtained  from  plants  by  chemical  analysis,  appear  rather  to  be  the  product 
and  remains  of  the  digestion  by  which  the  vegetable  assimilates  its  food,  than  par- 
ticles immediately  derived  from  the  surrounding  soil.f  The  experiments  of  M- 
Schrader  have  shown,  that  the  plants  which  vegetate  in  sublimed  sulphur,  give  when 
analysed,  the  same  earth  as  those  which  grow  in  the  ordinary  way.J  These  obser- 
ijjjjwjuch  I  vations,  furnished  by  vegetable  physiology,  may  explain  why  the  silice- 
piant«.m  I  ous  earth  forms  so  large  a  portion  of  the  substance  of  plants,  although 
the  calcareous  soils  are  generally  covered  with  a  more  vigorous  and  more  abundnat 
vegetation  than  the  granitic  soils.  The  calcareous  earth  attracts  humidity,  diffuses 
warmth,  and  supplies  the  plants  with  fixed  air  ;  but  it  is  the  silex  which  predominates 
in  the  best  vegetable  earth. §  The  siliceous  matter  abounds  also  in  grasses,  and 
in  several  varieties  of  rushes.  There  have  been  found  in  the  ashes  of  rye  straw  no 
less  than  70  parts  of  silex  in  100  of  straw.  The  joints  of  the  bamboo  contain 
crystallizations  of  pure  silex.  ||  There  are,  however,  other  plants  which  are  as  much 
impregnated  with  calcareous  earth,  such  as  the  Charavulgaris,  the  Hypnum  cm/a 
castrensis,  the  Neckera  dendroideSj  and  several  cryptogamic  plants.lf  Other  plants, 
such  as  the  Salsola  kali,  the  salicornia,  the  mesembry-anthemum,  float  almost  in  a 
solution  of  alkali.  All  the  substances  which  chemistry  procures  from  vegetables 
are  reducible  into  four  elements,  namely,  oxygen,  hydrogen,  azote,  and  carbon. 
The  alkali  which  is  extracted  from  several  vegetables,  probably  owes  its  origin  to 
the  azote.  Tannin,  the  principle  of  astringency  which  is  found  in  the  bark,  the 
roots,  and  the  leaves  of  some  trees,  seems  to  be  carbon  in  a  particular  state.  Ve- 
getable physiology  is  full  of  uncertainty,  and  can  furnish  the  geography  of  plants 
only  with  a  very  limited  number  of  principles. 

Extent  of  ye-  The  empire  of  vegetation  embraces  the  globe  from  pole  to  pole,  and 
getation.  from  faQ  summit  of  the  Andes,  where  the  lichen  creeps  over  the  hardest 

rocks,  to  the  bosom  of  the  ocean,  from  which  floating  fields  of  algje  and  fuci  rise 
unseen.  Cold  and  heat,  light  and  shade,  fertile  lands  and  pathless  deserts,  every 
place  and  every  temperature  has  its  own  kind  of  vegetation,  which  thrives  and  pros- 
pers there.**  Plants  of  the  cryptogamic  class  even  ramify  upon  the  dark  vaults  of 
Progress  of  ve-  mines,  and  upon  the  walls  of  the  deepest  caverns.  The  course  which 
getation.  vegetation  pursues  in  its  conquests  over  inorganic  matter,  presents  re- 

markable gradations.  "  Let  a  volcano,"  says  M.  Humboldt,  ."  raise  up  from  the 
bottom  of  the  sea,  all  at  once  above  the  boiling  waves,  a  rock  covered  with  scoria ; 
or,  to  refer  to  a  less  dreadful  phenomenon,  suppose  the  nereides,  with  united  indus- 
try, continue  to  elevate  their  cellular  abodes  for  thousands  of  years,  till,  finding  them- 
selves above  the  level  of  the  sea,  they  die,  after  having  in  this  way  formed  a  flattened 
isle  of  coral ;  organic  force  is  instantly  ready  to  produce  vegetation  upon  this  rock : 
yet  who  can  have  brought  there  so  suddenly  the  seeds  of  plants!  Is  it  the  birds,  or 
the  winds,  or  the  waves  of  the  sea?  It  is  the  great  distance  from  the  coasts  which 
renders  it  difficult  to  decide  this  question.  But  scarcely  has  the  air  come  in  contact 
with  the  naked  rock,  when  in  the  northern  climates  there  is  formed  upon  its  surface 

*  Hamilton's  Works,  p.  33.    Brydone's  Tour,  vol.  i.  p.  116. 
f  Senebier,  Encyl.  Method.  Veget.  Physiol.  vol.  i. 

*  Schrader,  deux  Me*moires  couronnes  sur  la  nature  des  parties  terreuses  des  planter  Ber- 
lin, 1800.  (in  Germ.) 

§  Experiences  de  Fourcroy  de  Giobert,  &c.  Encycl.Nat.  Physiol.  Veget.  vol.  i.  p.  276. 
I  Lampadius,  Samlung  praktischer  Abhandl.,  iii.  p.  187.    Davy,  Nicholson,  vol.  a.  No.  27. 
p.  56.    Macie  and  Russel,  Philosoph.  Transact,  vol.  Ixxx.  and  Ixxxi. 
H  Jlumboldt,  Aphorism,  p,  105, 106,  **  JLinnaus,  Amcmitat,  acad,  vol.  iv.  p.  04. 
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a  net- work  of  tufted  threads,  which  appear  to  the  unassisted  eye  like  coloured  spots. 
Some  of  them  are  bordered  by  lines  bending  outwards,  sometimes  single,  sometimes 
double ;  others  are  cut  by  furrows  which  cross  each  other.  As  they  grow  older,  their 
bright  colour  darkens ;  the  yellow,  which  shone  even  to  a  great  distance,  changes 
into  brown,  and  the  bluish  grey  of  the  lepraria  insensibly  acquires  a  tint  of  a  dusty 
black.  The  extremities  of  the  older  coverings  approach  and  mingle  together ;  and 
upon  this  dark  ground  are  formed  new  lichens  of  a  circular  form,  and  of  a  dazzling 
whiteness.  It  is  thus  that  an  organic  net-work  is  wrought  in  successive  layers. 
Where  the  majestic  oak  now  raises  its  aerial  head,  slender  lichens  once  covered  the 
bare  rock.  Moss,  grasses,  herbaceous  and  shrubby  plants,  fill  up  this  long  interval, 
the  duration  of  which  cannot  be  calculated  :  In  the  torrid  zone,  the  portulaca,  the 
gomphrena,  and  other  low  plants  inhabiting  the  shores,  supply  the  place,  and  pro- 
duce the  effects  of  the  lichens  and  mosses  in  the  northern  climates." 

This  interesting  observation  tends  to  establish  certain  epochs  in  the  history  of  the 
successive  propagation  of  the  plants  which  now  cover  the  earth :  Without  doubt, 
where  vegetation  had  already  thrown  her  verdant  mantle  over  the  primary  and 
secondary  mountains,  the  ternary  lands  might  still  be  seen  scarcely  dried,  covered 
with  muddy  slime,  and  sown  with  some  languishing  plants,  rushes,  mosses,  and 
thick  bushes  of  osier  and  willows.  The  Greeks  alleged,  that  men,  animals,  and 
plants,  inhabited  the  mountains  long  before  they  spread  themselves  over  the  plains, 
and  along  the  coasts.* 

Tacitus  describes  Germany  as  full  of  inaccessible  marshes,  which  are  I  Epochs  in  the 
now  in  a  great  measure  dried  up.  Rudbeck  himself  admits,  that  accord-  |  5 pK£!°n 
ing  to  the  tradition  of  the  country,  the  low  parts  of  Scandinavia  presented  the  same 
aspect. t  Thus,  history  appears  to  confirm  the  hypothesis  so  ingeniously  developed 
by  Lacepede  and  Ramond ;  J  according  to  which,  we  ought  to  look  upon  the  great 
chains  of  mountains  as  so  many  centres,  whence  vegetable,  as  well  as  animal  popu- 
lation, was  scattered  over  the  rest  of  the  globe. 

In  truth,  the  chains  of  the  Alps  of  Mount  Atlas  and  Mount  Taurus,  the  central 
upland  plain  of  Asia,  that  of  southern  Africa,  the  Andes,  the  Allegany  mountains, 
seem  to  be  the  native  land  of  the  vegetables  which  cover  the  countries  lying  at  their 
base.     To  these  grand  centres  of  the  vegetable  kingdom,  the  progress     Primitive 
of  discovery  will,  ere  long,  add  the  upland  plains  or  chains  of  mountains     vegeSiSn. 
which  are  supposed  to  occupy  the  interior  of  New  Holland  and  the  north-west  parts 
Of  America. 

It  would,  we  conceive,  be  extremely  unwarrantable  to  reduce  these  centres  of 
vegetable  and  animal  life  to  one  single  centre,  as  has  been  attempted  by  several  phi- 
losophers, led  away  by  an  undue  regard  to  mythological  traditions,  or  to  their  own 
interpretation  of  the  sacred  records.  Could  the  organic  energy  by  which  matter  was 
animated,  have  acted  originally  only  upon  one  point  of  the  globe?  Would  not  nature, 
upon  the  banks  of  Senegal,  have  exercised  the  same  power  as  upon  the  shores  of  the 
Ganges?  Why  should  corn  have  sprung  up  in  Tartary  before  it  grew  in  Europe? 
Why  have  not  Spain  and  Italy  produced  wild  olives,  when  Persia,  which  is  much 
colder,  is  covered  with  them?  The  pretended  migrations  of  plants  are  I  Mig^t;^ 
very  much  exaggerated.  We  are  willing  to  suppose,  for  example,  that  |  of  plants. 
Europe  has  received  wheat  and  barley  from  Tartary,  the  walnut  tree  from  Persia,  the 
olive  from  Syria,  the  vine  from  the  borders  of  the  Caspian  Sea:  in  short,  we  accu- 
mulate historical  proofs,  to  show  that  all  our  useful  plants  come  from  Asia;§  but  all 
these  observations  of  the  ancients  relate  only  to  the  cultivation  of  a  plant,  and  not  to  its 
origin.  Lucullus,  without  doubt,  was  the  first  who  brought  from  Cerasus,  in  Pontus, 
the  cherry  trees  since  cultivated  in  Italy;  but,  in  relating  this  fact,  Pliny  tells  us  that 

*  Plat,  de  Leg.  Hi.  Oper.  ii.  p.  677.  Edit.  Serran.  Aristot.  Meteorol.  ii.  13.  Strabo.  Geogv 
i.  and  in.  407.  ed.  Cas. 

f  Rudbeck,  Atlantica,  i.  p.  45.  Torfzd.  Hist.  Norweg.  i.  p.  111. 

%  Memoires  de  PInstitut  et  Annales  clu  Museum. 

§  Heyne,  Opusc.  Acad.  vol.  i.  p.  330-383.  Lirine,  Colonix  Plantarom,  &c.  Sprengel  cite 
par  Humboldt,  Tableaux  de  la  Nature,  i.  Bureau  de  la  Malle,  Aper§u  de  1'Origiiie  de*  Plan- 
tes  Cereales,  Annales  des  Voyages,  x.  321,  sqq. 
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the  cherries  of  Lusitania  were  the  most  esteemed  in  Belgic  Gaul,  and  that  Macedo- 
nia produced  a  particular  kind.*  Would  he  have  spoken  in  this  manner,  had  the 
cherry  trees  of  Macedonia  and  Lusitania  been  propagated  from  those  of  Pontus"? 
The  same  author,  however,  seems  to  allow  that  the  vine  was  indigenous  to  Gaul.f 
Ancient  traditions  concur  in  ascribing  the  cultivation  of  wheat  to  Sicily  or  to  Attica, 
a  cultivation  contemporary  with  the  first  attempts  at  legislation.  J  A  kind  of  rye, 
known  under  the  Celtic  name  of  Arinca,  from  which  the  term  used  in  Dauphiny, 
"Riguet,"  is  derived,  was  a  native  of  Gaul.  § 

These  examples,  which  it  were  easy  to  multiply,  prove  that  the  farinaceous  plants, 
and  in  general  the  vegetables  of  Europe,  may  dispense  with  the  honour  of  a  foreign 
origin.  On  the  other  hand,  we  cannot  deny  that  the  migrations  of  man  have  a  sin- 
gular influence  upon  the  geographical  extension  of  plants.  Not  only  has  man  inten- 
tionally carried  the  coffee-tree  from  Arabia  to  the  West  Indies,  and  the  potato  from 
America  to  the  shores  of  Europe,  but  even  the  accidental  introduction  of  a  foreign 
grain  into  a  hale  of  merchandise,  has  propagated  many  plants  from  the  Brazils  to  the 
environs  of  Lisbon,  and  some  of  these,  in  their  turn,  from  Portugal  to  the  coasts  in 
the  neighbourhood  of  Falmouth  and  Plymouth,  in  England. 

Sociable  I  There  are  in  the  dissemination  of  plants  several  singularities  difficult 
pbnu.  I  fo  account  for  and  even  to  define.  Some  plants  appear  to  live  in  society, 

and  occupy  exclusively  large  tracts  of  ground,  from  which  they  banish  all  other 
vegetables.  We  can  trace  through  Jutland,  Holstein,  Hanover,  Westphalia,  and 
Holland,  a  long  chain  of  hills,  entirely  covered  with  common  heath,  and  the  Erica 
tetralix.  The  farmers  have  opposed  for  centuries,  but  with  little  success,  the  inroads 
of  these  vegetable  hosts.  || 

It  is  singular  that  the  genus  called  Erica,  is  found  only  upon  one  side  of  our 
planet.  Of  the  137  species  of  heaths  at  present  known,1T  there  is  not  even  one  to 
be  met  with  in  the  new  continent,  from  Pennsylvania,  and  the  coast  of  Labrador,  to 
Nootka  and  Alaschka.  They  appear  even  very  rare  in  Asia.  We  see,  at  other 
times,  very  singular  leaps  or  intervals  in  the  distribution  of  plants.  Most  of  the 
forest  trees  of  Europe,  and  even  those  which  are  the  hardiest,  disappear  towards  the 
Uralian  mountains,  and  particularly  towards  the  banks  of  the  Tobolsk  and  the  Irtych ; 
they  do  not  grow  in  Siberia,  although  under  the  same  climate.  The  oak,  the  nut 
tree,  and  the  wild  apple,  are  subject  to  this  common  law.  In  vain  should  we  search 
for  one  plant  of  them  from  the  Tobol  to  the  Daouria.  The  two  first  of  these  trees, 
however,  reappear  suddenly  upon  the  banks  of  the  Argoun  and  the  Amur ;  the  last 
occurs  anew  in  the  Aleutian  Islands.** 

These  remarks  will  have  shown  how  difficult  it  is  to  mark  with  exactness  the 
regions  of  botanical  geography,  a  subject  which,  besides,  appears  to  belong  to  that 
part  of  our  work  which  contains  a  particular  description  of  the  different  countries. 
We  must  here  confine  ourselves  to  a  brief  sketch  of  the  general  appearance  and  the 
advantages  of  vegetation  in  the  different  zones  of  the  globe. 

Xe^frorcn  °f  I  ^ne  ^rozen  zone  contams  ^ew  species^  but,  as  in  the  short  career  of 
*one.roz<  I  the  Polar  summer,  vegetation  is  very  rapid,  these  species  comprehend 
a  greater  number  of  individuals  than  is  commonly  imagined.  The  verdure  of  the 
Polar  summer  is  confined  to  the  hills  which  have  a  southern  exposure ;  though  ex- 
tremely short-lived,  it  is  sometimes  very  brilliant.  Besides  mosses  and  lichens,  we 
perceive  ferns,  creeping  plants,  and  bushes  with  berries,  such  as  the  currant,  the  Ru- 
bus  chamajmorus,  the  Rubus  areticus,  arid  the  different  sorts  of  Vaccinium,  the 
resources  and  the  luxuries  of  Siberia  and  Lapland.  No  where  else  are  these  fruits 
more  abundant,  or  possessed  of  a  finer  flavour.  The  frozen  zone  also  admits  of 
some  trees,  particularly  the  birch  and  willow ;  but  they  remain  always  dwarfs,  never 
growing  higher  than  one  or  two  feet.  Such,  however,  is  the  privilege  of  the  climate 
of  Europe,  that  Lapland,  which  is  almost  entirely  situated  in  the  frozen  zone,  pro- 

*  Plin.  lib-  xv.  cap.  25.  f  Id.  Plin.  xiv.  3,  9. 

*  Pausan.  in  Arcacl.    Callim.  Aymn.  in  Cerer.    Plin.  vii.  56.  §  Plin.  xviii.  8. 
B  Humboldt,  Tableaux  de  la  Nature,  ii.  47. 

j  There  are  upwards  of  four  hundred  sorts  or  varieties.    T. 

**  Georgi,  Description  de  la  Russie,iiie  tome,  4e  partie,  p.  1015,  et  5°  partie,  p.  1301, 1305. 
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duces  rye  and  leguminous  plants,  and  would,  according  to  De  Hermelin,  have  sup- 
ported fine  forests,  if  an  unwise  economy  had  not  procured  their  destruction.  As 
the  mosses  and  lichens  of  Iceland  and  Greenland  are  found  upon  the  Alps  and  Py- 
renees, it  may  be  said  that  the  frozen  zone  possesses  no  species  peculiar  to  itself. 

The  northern  temperate  zone  may,  with  relation  to  the  vegetable     vegetation  of 
kingdom  be  divided  into  two  parts  ;  but  the  limit  of  these  demi-zones     zone6" 
varies  according  to  local  climate  from  the  50th  to  the  40th  parallel  of  latitude. 

Upon  the  boundary  of  the  temperate  and  frozen  zone  begins  the  perpetual  verdure 
of  the  pine  and  the  fir,  trees  alike  distinguished  for  the  almost  crystallized  regularity 
of  their  form,  and  for  retaining  their  vital  warmth  amidst  the  chilling  rigours  of  win- 
ter; resembling  in  this  latter  circumstance  the  natives  of  the  soil,  whose  moral  re- 
sources have  surmounted  all  the  disadvantages  of  their  ungenial  climate.  Several 
fruit  trees,  the  apple,  the  pear,  the  cherry,  and  the  plum,  and  certain  vegetables, 
such  as  cabbage,  pease,  and  radishes,  grow  better,  or  are  more  cultivated  in  the 
northern  half  of  the  temperate  zone.  Flax  and  hemp  are  indigenous  to  it.  The 
verdure  is  more  brilliant  there,  particularly  in  the  regions  adjacent  to  the  sea.  As 
we  advance,  the  oak,  the  maple,  the  elm,  and  the  lime,  gain  the  superiority  over  the 
pine  and  tne  fir.  The  more  delicate  fruits,  such  as  the  olive,  the  lemon,  the  orange, 
and  the  fig,  and  amongst  the  wild  trees,  the  cedar,  the  cypress,  the  cork,  more  espe- 
cially belong  to  the  most' southern  part  of  the  same  zone.  There  is  even  a  percep- 
tible difference  in  the  cultivation  of  vegetables  beyond  and  within  the  45th  degree. 
Beans,  lentils,  and  artichokes,  appear  indigenous  to  the  south  of  this  line ;  the  onions 
there  have  less  pungency.  Truffles  and  many  other  delicate  or  aromatic  vegetables, 
do  not  come  to  the  same  perfection  to  the  north  of  this  parallel. 

The  vine  and  the  mulberry  occupy  the  space  between  the  30th  and  I  country  of  uie 
50th  parallels ;  we  may  even  say,  that  if  the  vine  has  followed  civiliza-  |  vine' 
tion  to  the  50th  degree  and  beyond  it,  it  is  only  in  France,  in  Germany,  and  in  Hun- 
gary, a  part  of  the  globe  too  small  to  be  considered  otherwise  than  as  an  exception. 
The  true  country  of  the  vine  is  to  the  southward  of  the  45th  degree.  The  people 
who  live  to  the  north  of  this  parallel  extort  from  the  soil,  by  the  application  of  labour 
and  of  skill,  what  nature  lavishes  away  with  spontaneous  profusion  on  the  ignorance 
of  the  vine-dressers  of  Italy,  and  the  indolence  of  those  of  Spain.  Peaches,  apri- 
cots, almonds,  quinces,  chesnuts,  and  nuts,  are  equally  injured  in  their  growth  as 
they  approach  the  neighbourhood  either  of  the  tropic  or  of  the  polar  circle. 

Oats  and  barley  are  the  kinds  of  corn  which  best  bear  the  cold;  bar-  1  cultivation  of 
ley,  in  particular,  seems  to  lengthen  or  shorten  the  period  of  its  vegeta-  j  com  and  &*ia- 
ble  life  according  to  the  duration  of  summer.  In  Lapland,  and  at  Olekminsk  in  Si- 
beria, it  ripens  in  seven  or  eight  weeks;  notwithstanding  this  astonishingly  rapid 
growth,  it  is  sometimes  overtaken  by  the  frost  of  the  Siberian  winter.* 

Between  the  60th  and  40th  degrees,  the  more  fortunate  husbandman  fills  his  gra- 
naries with  rye,  wheat,  millet,  and  buck-wheat;  rich  in  these  treasures,  he  envies  not 
the  more  southern  climates  their  rice,  their  maize,  and  other  grain  of  a  similar  kind. 
Grain  of  this  description,  less  favourable  to  the  health  and  vigour  of  man,  can,  how- 
ever, be  raised  in  the  latitude  of  50° ;  but  a  wise  system  of  riiral  economy  prefers  the 
culture  of  less  uncertain  crops. 

The  European  born  to  the  north  of  the  Alps,  is  ready  to  form  a  false  idea  of  the 
character  of  the  zone  lying  between  the  40th  and  the  25th  degrees  of  latitude.  Leav- 
ing our  majestic  forests  of  oaks,  and  our  delightful  orchards,  where  his 
feet  have  been  accustomed  to  tread  upon  a  verdant  turf,  he  crosses  the 
Alps,  the  Cevennes,  the  Pyrenees,  and,  struck  with  the  naked  and 
scorched  appearance  of  Provence,  of  Italy,  or  of  Spain,  he  instantly  figures  to  hira- 
self  beyond  the  Mediterranean  vast  seas  of  sand  in  Africa,  and  is  tempted  to  imagine 
that  all  this  zone  is  naturally  destitute  of  trees.  In  this  opinion  he  is  wrong,  I«  is 
true  that  in  all  the  countries  adjacent -to  the  Mediterranean,  and  \vhere  secondary 
calcareous  earth  predominates,  a  part  of  the  surface  of  the  soil  is  'composed  *>»ly  <af 
barren  rocks.  The  beautiful  picturesque  appearance  of  Itaty  is  cbiefly  prodwv 

*  Georgi,  Description  de  la  Russie,  Ui.  TIC, 
VOL.  I.— G  g 
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the  agreeable  contrast  which  is  presented  by  the  naked  rock,  and  the  lively  vegeta- 
tion scattered  here  and  there  over  the  surface :  but  wherever  this  rock,  from  being 
less  cracked  and  chinky,  retains  the  water  at  the  surface  of  the  ground,  as  is  the  case 
upon  the  borders  of  the  enchanted  lake  of  Albano,  Italy  has  its  forests  of  oaks  as 
branchy  and  as  green  as  those  which  we  admire  in  the  north  of  Europe.*  The  great 
deserts,  or  seas  of  sands  in  Africa,  present  merely  a  local  phenomenon,  and  one 
which  is  not  peculiar  to  the  zones,  since  similar  deserts  occur  in  Persia  and  Tartary, 
under  a  much  less  elevated  latitude.  If  we  admit  the  theory  of  M.  Deluc,  they  form- 
ed the  bottom  of  the  ancient  sea  of  the  globe. 

It  must,  however,  be  allowed  that  the  warm  temperate  zone,  or  that  from  the  40th 
to  the  25th  parallel,  presents  in  general  less  constant  humidity,  and  a  less  beautiful 
vegetation  than  the  cold  temperate  zone.  The  only  exceptions  occur  in  the  United 
States  and  in  China,  regions  where,  in  consequence  of  their  peculiar  geographical 
situation,!  the  climate  of  the  cold  temperate  zone  and  that  of  the  torrid  zone  run  so 
much  and  so  frequently  into  each  other  as  to  produce  a  most  agreeable  mixture  of 
the  northern  with  the  equatorial  vegetation. 

vegetation  of  I  The  torrid  zone  possesses  vegetable  wealth,  which  we  should  in  vam 
ione.°  I  expect  to  realize  in  the  other  regions  of  the  globe.  It  is  in  that  zone 

that  the  most  juicy  fruits,  and  the  most  pungent  aromatics  arrive  at  perfect  maturity, 
and  vegetation  of  every  kind  is  distinguished  for  stateliness,  variety  and  splendour. 
There  the  glowing  beams  of  the  sun  raise  the  plant  into  a  shrub,  and  the  shrub  into 
a  tree.  The  simple  sap,  which  in  other  regions  merely  flows  in  the  veins  of  vege- 
tables, there  ripens  and  exudes  through  the  stem  under  the  form  of  balms,  gums, 
and  juices,  which  either  form  powerful  remedies  against  the  attacks  of  disease,  or 
gratify  the  fastidious  and  stimulate  the  blunted  taste  of  the  voluptuous  European. 
What  a  paradise !  if  we  could  but  transport  thither  civilization  and  morality.  It  is 
there  that  the  ground  produces  the  sugar-cane,  the  coffee-tree',  the  palm,  the  bread- 
tree,  the  pisang,  the  immense  baobab,  the  date,  the  cocoa,  the  vanilla,  the  cinnamon, 
the  nutmeg,  the  pepper,  the  camphor-tree,  &c.  &c.  There  are  also  various  sorts  of 
dye-wood,  and  particular  kinds  of  corn,  such  as  the  dura,  the  holcus,  the  cambu,  the 
kebru,  which  almost  exclusively  belong  to  the  torrid  zone ;  while  this  zone  is  not 
destitute  of  any  species  which  grows  under  a  less  warm  sun.  The  plant  which  in 
Siberia  vegetates  in  the  plain  is  found  at  the  highest  summits  of  the  mountains  under 
the  line,  and  the  sides  of  these  same  mountains  correspond  to  the  climate  of  the 
temperate  zone. 

The  appearance  of  vegetation  under  the  equator  enchants  the  ima- 
gination ;  it  is  there  that  'plants  display  the  most  majestic  forms.  As  in 
the  frosty  regions  of  the  north  the  bark  of  the  trees  is  covered  with 
lichens  and  moss,  so  between  the  tropics  the  cymbidium,  and  the  fragrant  vanilla 
adorn  the  trunk  of  the  anacardium,  and  of  the  gigantic  fig-tree.  The  fresh  verdure 
of  the  leaves  of  the  pothos  forms  a  contrast  to  the  flowers  of  the  orchis,  variegated 
by  a  thousand  different  colours.  The  bauhinia,  the  climbing  passion-flowers,  and  the 
banisteria,  with  its  flowers  of  gold,  twine  around  the  trunks  of  the  forest  trees.  Deli- 
cate flowers  spring  from  the  roots  of  the  theobroma,  as  well  as  from  the  thick,  hard, 
and  blackened  rind  of  the  gourd  and  of  the  gustavia.  In  the  midst  of  this  exube- 
rant vegetation,  and  this  confusion  of  climbing  plants,  it  often  costs  the  naturalist 
trouble  to  ascertain  to  what  stem  .the  leaves  and  flowers  belong.  One  single  tree, 
adorned  with  the  paullinia,  the  bignonia,  and  the  dendrobium,  forms  a  group  of 
plants  which,  separated  from  one  another,  would  cover  a  considerable  space.  J  In 
the  torrid  zone,  the  plants  which  are  most  abundant  in  juices,  present  a  brighter 
verdure,  and  larger  and  more  magnificent  leaves  than  in  the  northern  climates.  The 
vegetables  which  live  in  groups,  and  which  render  the  countries  of  Europe  of  se 
monotonous  an  aspect,  are  very  seldom  to  be  met  with  in  the  equatorial  regions. 
Trees  twice  as  high  as  our  oaks  are  decked  with  flowers  as  large  and  as  beautiful  as 

•  Humboldt,  Tableaux  de  la  Nature,  i.  20. 

f  Compare  Book  xvii.  p.  191. 

t  Humboldt,  Tableaux  de  la  Nature,  ii.  60. 
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Our  lilies.  Upon  the  shady  banks  of  the  Madalena,  in  South  America,  grows  a 
climbing  aristolochia,  the  flowers  of  which  are  four  feet  in  circumference.  Children 
amuse  themselves  by  covering  their  heads  with  them.  We  may  add  to  this  descrip- 
tion, the  gigantic  forms  of  the  baobabs,  whose  circumference  sometimes  extends  to 
80  feet,  and  the  elegantly  bold  shape  of  the  eucalyptus,  and  of  the  gummy  palm 
trees,  which,  rising  to  the  height  of  from  150  to  180  feet,  form  aerial  porticoes  above 
the  forests. 

The  extraordinary  elevation  to  which  whole  tracts  of  country  rise,  under  the  tro- 
pics, and  the  cold  temperature  of  that  elevation,  present  to  the  inhabitants  of  the 
torrid  zone  an  extremely  singular  prospect.  Besides  the  groups  of  palm  and  ba- 
nana trees,  they  see  also  around  them  the  vegetable  forms,  which  appear  to  belong 
only  to  the  regions  of  the  north.  Cypresses,  firs,  and  oaks,  barberries  and  alder  trees 
nearly  resembling  ours,  cover  the  mountainous  districts  of  the  south  of  Mexico  as 
well  as  the  chain  of  the,  Andes  under  the  equator. 

The  southern  temperate  zone  should  now  terminate  the  phytographi-  |  Thetempe- 
cal  description  of  the  globe,  could  we  venture  to  assert,  that,  with  refer-  |  zo'ne!01" 
ence  to  vegetation,  such  a  zone  does  not  exist.  It  appears  that  the  three  extremities 
of  America,  of  Africa,  and  of  New  Holland,  included  in  this  zone,  contain  only 
vegetable  colonies,  which  taking  their  origin  from  the  torrid  zone  of  each  of  these 
regions,  have  spread  themselves  towards  the  south.     It  is  therefore  probable  that 
the  vegetation  of  these  three  continental  extremities,  even  were  it  better  known  than 
it  is  at  present,  would  present  to  us  a  few  detached  local  scenes  rather  than  any 
general  picture. 
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Spontaneous 
generation. 


OP    THE    GEOGRAPHICAL    DISTRIBUTION    OF    ANIMALS. 

THE  unknown  power  which  first  put  in  motion  the  springs  of  animal  I  General 
life,  and  which  continues  to  keep  them  in  play,  was  certainly  not  con-  |  views* 
fined  to  one  particular  region  of  the  globe.      Matter,  every  where,  must  have 
acquired  animation  at  the  sound  of  the  Creator's  voice ;  the  elementary  particles, 
while  attracting  each  other,  and  ranging  themselves  in  fibres,  muscles,  and  bones, 
must  have  every  where  presented  the  spectacle  of  that  spontaneous  gene- 
ration, which  is  probably,  at  all  times,  ushering  into  existence  millions 
of  aquatic  and  other  animalcules,  some  of  them  so  minute  as  to  appear  to  the  most 
powerful  microscope,  merely  as  a  small  point  or  globe,  destitute  of  organs.*     It  is 
difficult  to  conceive  that  there  exists  in  this  original  tendency  of  matter  towards  or- 
ganization, differences  founded  upon  the  geographical  situation  of  places. 

Zoophytes  are. so  imperfectly  known,  and  so  difficult  to  class,  that  we  |  zoophyte*, 
cannot  say  whether  each  maritime  region  possesses  any  species  peculiar  to  itself. 
Coral,  externally  an  animal  and  internally  a  rock,  madrepores,  and  millepores,  which, 
©n  the  contrary,  have  a  stony  covering,  seem  to  exist  only  in  the  regions  adjoining 
to  the  tropics,  in  the  seas  warmed  by  the  rays  of  a  vertical  sun.    There  |  S«M  of  cowl. 

*  Compare  Cuvier,  Tableau  Etementaire  des  Animaux,  p.  663, 
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are  three  or  four  great  seas  of  coral  upon  the  globe :  first,  that  part  of  the  great 
ocean  where  flat  islands  appear,  such  as  those  called  the  Friendly  Islands,  New 
Caledonia,  the  Solomon  Isles,  or  Isles  of  Danger,  and  in  general  those  tracts  of  sea 
lying  between  the  different  parts  of  the  Oceanic  division  of  the  world.  It  is  there 
that  the  mariner  is  in  continual  danger  of  striking  against  some  rock  of  coral,  shoot- 
ing perpendicularly  up  from  an  immense  depth.  The  second  region  extends  from 
the  coast  of  Malabar  to  that  of  Madagascar  and  Zanguebar.  Our  Mediterranean 
forms  the  third  region;  but  the  valuable  coral  which  it  furnishes,  and  which  is  in 
great  request  from  Africa  to  Japan,  essentially  differs  from  the  coarse  substances  of 
which  the  islands  in  the  southern  sea  are  composed.  The  Gulfs  of  Arabia  and  of 
Persia,  if  we  credit  the  ancients,  are  peopled  with  subterraneous  forests  of  Zoophy- 
tes.* The  sea  of  the  Antilles,  and  the  Gulf  of  Mexico,  ought  to  contain  a  great 
many  madrepores.  But  who  is  sufficiently  acquainted  with  the  different  Iwlothurae, 
star-stones,  medusae,  and  other  fugitive  embryos  of  aquatic  beings,  to  assign  to  them 
their  native  region?  The  indefatigable  voyagers,  Peron  and  Lesueur,  who  so  care- 
fully observed  the  changeable  and  delicate  forms  of  the  zoophytes,!  found  the  abode 
of  the  species  pyrosoma  confined  to  one  particular  region  of  the  Atlantic  Ocean; 
and  they  imagine  that  each  description  of  zoophyte  has  its  place  of  residence  deter- 
mined by  the  temperature  necessary  to  support  its  existence. 

Polypi.  |      The  ocean  also  contains  monsters,  which  it  is  dangerous  to  observe 

too  near.  When  shall  we  come  to  distinguish  the  different  kinds  of  polypi  or  hydras, 
with  exactness  sufficient  to  determine  the  boundaries  of  the  tracts  which  they  respect- 
ively occupy  at  the  bottom  of  the  ocean?  We  think  it  probable  that  the  size  of  the 
polypi  varies  with  the  depth  of  the  seas  where  they  live.  If  we  certainly  know  that 
the  Straits  of  Messina,  and  the  English  Channel,  contain  some  which  have  arms  ten 
feet  long,  why  should  we  treat  as  fabulous  those  very  circumstantial  accounts,  both 
of  the  ancientsj  and  the  moderns, §  which  speak  of  polypi  taken  in  the  Mediterranean, 
in  the  Atlantic,  and  in  the  Indian  seas,  whose  arms,  when  accurately  measured,  were 
found  to  be  from  30  to  40  feet  in  length!  Would  it  not  be  consistent  with  the  rules 
of  sound  criticism,  to  suspend  our  judgment  respecting  the  monstrous  krakens\\  of 
Norway,  said  to  be  half  a  league  in  length,  the  existence  of  which  several  respectable  1T 
naturalists  have  conceived  to  be  established  by  recent  observations? 

Zoophytes  exhibit  the  first  actings  of  creative  power ;  they  may  be  considered  as 
confused  masses  of  beings,  animated  with  an  incipient  principle  of  life,  but  not  yet 
Moiiuscae  I  existing  separately.  The  molluscae,  whether  naked  or  testaceous,  have 
shells.  j  acquired  a  real  individual  existence.  Accordingly,  their  different  species 

belong  to  different  countries :  the  shells  of  Timor  are  met  with  upon  the  coasts  of 
New  Holland  only  as  far  as  to  the  south-west  point;  and  the  shells  of  Van  Dieman's 
land,  such  as  the  ffaliotis  giganlea  and  the  Phasianelliw,  diminish  in  size  as  they  follow 
the  coasts  of  New  Holland,  to  king  George's  Straits,  and  entirely  disappear  beyond 
them.**  The  pinna  marina,  whose  glossy  filaments  outshine  silk,  thrives  only  in  the 
Indian  seas,  and  in  the  Mediterranean.  The  pearl  oyster  attains  perfection  no  where 
except  in  the  equatoreal  seas.  But  the  natural  arrangement  is  often  subverted;  the 
ships  to  which  the  shells  adhere,  transport  them  from  the  one  pole  to  the  other.  It  is 
in  this  way  that  the  waters  of  Holland  have  been  peopled  by  that  teredo  navalis 
which  is  so  destructive  to  vessels. ft 

The  calcareous  secretion  of  the  Zoophytes  is  rock  or  stone  the  very  moment  that 
the  animal  dies.  The  calcareous  secretion  of  testaceous  molluscae  or  shells,  forms 
rock  only  when  decomposing.  The  structure  of  corals  and  madrepores  is  grained, 

•  Plin.  Hist  Nat  xiii.  25. 

I  Voyages  aux  Terres  Anstrales,  i.  492,  et  1' Atlas,  pi.  xxix.— xxxi. 

*  Plin,  ix.  30.  Aelian  Hist.  Nat    xiii.  6 

§  Aldrovancl,  rk-  Molluscis,  part  vii.  c.  2.  Johnston,  de  Exanguib.  Aquat.  ib.  i.  tit.  2.  c.  1. 
Swediaur,  Journal  do  Pliyyqii*-,  1784,  vol  ii.  p.  284.  sgq. 

I  See  the  art  cle   Norway,  in  this  work. 

1  Bosc.  Hist  Nat.  .les  Vers,  i.  p.  36.  Montfort,  Histoire  des  Mollusques,  ii.  71, 153,  21& 
Pennant,  British  Zo.  logy,  iv.  tab.  2B.  fig.  44. 

*  Peron  et  Lesueur,  Annales  du  Muse'um  d'Histoire  Naturelle,  xv« 

ft  Sellii,  Nat.  Hist,  teredin  Utrecht,  1733. 
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that  of  shells  is  lamellated  or  stratified.     These  animals,  from  their  being  destitute 
of  sensibility,  seem  closely  allied  to  the  mineral  kingdom. 

We  now  advance  to  another  order,  which  may  be  viewed  as  belonging  to  the 'vege- 
table kingdom, — the  order  of  insects,  in  which  worms  occupy  the  bottom  of  the  scale. 
Insects  which,  as  they  pass  through  the  states  of  larva  and  chrysalis,  Jjj^jjj^jj. 
remind  us  of  the  successive  development  of  roots,  stalks,  and  flowers ;  .meets, 
insects,  which  may  be  termed  winged  and  animated  flowers,  indicate  already,  in  their 
complicated  organization,  some  obscure  traces  of  sensibility,  although  irritability  still 
predominates.  It  is  in  the  midst  of  the  most  exuberant  vegetation — it  is  in  the  torrid 
zone — that  the  strongest  and  most  splendid  insects  are  to  be  seen;  such  as  the  but- 
terflies of  Africa,  of  the  East  Indies,  and  of  America,  whose  brilliant  colours  rival 
.the  lustre  of  metals.  There  also,  and  particularly  in  South  America,  the  forests, 
peopled  by  millions  of  glow-worms,  present  to  the  eye  of  the  benighted  traveller  the 
scene  of  an  immense  conflagration.  The  termes  of  Africa,  named  also  the  W  hite 
Ant,  builds  solid  hillocks ;  and  the  spider  of  Guyana  attacks  even  birds  with  success. 
The  limulus  gigas,  the  largest  of  all  aquatic  insects,*  is  also  an  inhabitant  of  the 
equator,  as  its  vulgar  name,  the  Crab  of  the  Moluccas,  indicates.  Certain  kinds, 
such  as  gnats,  bees,  and  flies,  appear  to  be  equally  distributed  over  the  whole  of  the 
globe.  The  short  polar  summer  hatches  a  multitude  as  innumerable  as  the  heats  of 
the  torrid  zone :  the  musquito,  which  torments  the  traveller  on  the  banks  of  the 
Oronooko,  resembles  that  which  buzzes  in  Lapland.  Wherever  man 
has  not  drained  the  marshes,  and  cleared  the  forests,  insects  reign  with 
resistless  sway.  .  History  has  recorded  several  examples  of  towns  and 
countries  rendered  uninhabitable  by  the  multitude  of  bees,  wasps,  or  gnats,  j  Armies 
and  whole  tribes  have  been  compelled  to  fly  before  these  feeble  insects,  rendered 
invincible  by  their  numbers. 

The  secretions  of  insects  do  not  resemble  substances  of  the  mineral  kingdom,  like 
those  of  the  zoophytes  and  molluscae;  they  have  the  character  of  vegetable  juices. 
But  these  secretions,  as  well  as  those  of  the  polypus  coral,  appear  to  be  the  effect  of 
blind  instinct,  rather  than  of  sensations  similar  to  those  of  the  more  perfect  animals. 
The  admirable  industry  of  the  bee  is  not  to  be  ascribed  to  the  acting  of  a  free  and 
separate  will. 

The  orders  of  zoophytes,  molluscae,  and  insects  advancing  gradually  in  perfection, 
comprehend  animals  with  white  blood,  and  no  vertebrae,  and  which,  having  few  or  no 
organs  of  sensibility,  appear  to  constitute  in  the  animal  kingdom  a  sort  of  hemisphere 
diametricaily  opposite  to  that  of  animals  with  vertebrae  and  red  blood. 

This  second  series  of  the  animal  kingdom  commences,  like  the  first,  in  the  bosom 
of  the  ocean,  that  cradle  of  all  primitive  organizations. 

Fishes,  although  occupying  the  lowest  degree  of  the  scale,  are  com-  |  Fishes, 
pletely  distinguished  from  inorganic  nature;  they  display  the  commencement  of  an 
internal  ossification,  mixed  indeed  with  some  traces  of  those  external  secretions, 
those  solid  coverings,  which  belong  to  animals  destitute  of  vertebrae.  Fishes,  having 
neither  the  blind  instinct  of  insects,  nor  a  high  degree  of  the  voluntary  instinct  of  the 
mammiferous  tribes,  appear  inferior  even  to  several  white  blooded  animals,  although 
they  form  part  of  an  order  superior  to  that  to  which  these  animals  belong.  The 
animal  kingdom  does  not  present  to  our  view  one  unbroken  progressive  series,  but 
two  great  series,  each  composed  of  several  progressive  orders ;  so  that  the  gradations 
in  improvement  of  organization  are  not  continued  from  genus  to  genus  regularly 
through  the  scale,  but  only  from  the  whole  of  one  order  to  the  whole  of  another. 

The  want  of  activity  which  we  have  just  remarked  in  fishes,  renders  it  probable 
that  every  basin  of  the  ocean  has  its  particular  tribes,  which  are  born  and  die  there : 
we  know  the  stations  of  some  species  of  fishes.  Thus  the  cod  which 
are  distributed  over  all  the  northern  seas,  between  Europe  and  America, 
congregate  chiefly  upon  the  great  banks  of  sand  to  the  south-east  of  Newfoundland. 

*  Cuvier,  Tableau  Ele"mentaire,  452. 

-j-  Herod,  v.  10.  Plin.  viii.  29-5S  JElian,  xvii.  35.  Pausan,  in  Achaicis.  Compare,  Bo~ 
cljart,  Hierozoicon,  1,  iv.  c.  13,  vol.  ii.  p.  539,  sqq. 
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Pursued  by  twenty  thousand  fishermen,  the  cod  propagates  with  astonising  fecun- 
dity; it. has  been  calculated  that  each  female  carries  in  its  ovary  more  than  nine 
millions  of  eggs.* 

The  coryphenaB  and  the  chataedons  are  met  with  only  in  the  torrid  zone.  There 
are  various  species  of  these  kinds,  which,  on  account  of  their  brilliant  colours,  have 
received  the  name  of  giltheads.  These  are  the  most  active  enemies  of  the  flying 
fish,  which,  like  them,  are  found  only  between  the  tropics,  or,  at  farthest,  towards 
the  40th  parallel  of  lititude.  These  species  are  observed  both  in  the  eastern  ocean, 
and  in  the  Atlantic;  but  probably  of  different  species.  We  should  imagine  that  the 
electric  fishes  are  confined  to  the  torrid  zone ;  the  electric  gymnotus,  indeed,  belongs 
exclusively  to  America;  and  the  "  trembler,"  or  the  silnrus  electricus,  to  the  rivers 
of  Africa;  but  the  torpedo,  or  cramp  fish,  is  dispersed  over  all  the  seas.  Our  know- 
ledge of  the  productions  and  the  temperature  of  the  ocean,  must,  from  its  vast  extent, 
and  its  unfathomed  depth,  tie  extremely  imperfect.  On  many  coasts  no  fisheries 
exist,  and  from  those  which  have  been  established,  on  others,  little  accurate  infor- 
mation can  be  gained.  No  analysis,  even  of  the  magnificent  works  of  Lacepede,  , 
would  enable  us  to  unfold  a  correct  general  view  of  the  subject;  and  the  description 
of  each  particular  sea  is  reserved  for  other  volumes  of  this  work. 
Migration  of  The  migration  of  fishes  is  occasioned  by  their  being  impelled  to  seek 

I  for  shallow  water,  in  order  to  deposite  their  spawn.  Thus  the  herrings, 
coming  from  the  bottom  of  the  frozen  sea,  proceed  every  year  to  the  coasts  of  Ire- 
land, Scotland,  Norway,  Sweden,  Denmark,  Holland,  and  the  United  States,")"  as 
well  as  to  those  of  Kamstchatka,  and  the  neighbouring  islands.  J  It  seems  to  be 
proved  that  immense  shoals  of  these  fishes  mechanically  follow  the  direction  of  the 
chains  of  submarine  banks  and  rocks  which  they  meet  with  in  their  progress.  The 
variations,  both  real  and  pretended,  which  these  migrations  experience,  seem  there- 
fore to  depend  upon  local  causes,  which  we  shall  point  out  in  another  place.  Tun- 
nies migrate  regularly  every  year  from  the  Atlantic  ocean  to  the  Mediterranean;  a 
fact  before  observed  by  the  ancients. §  Besides  these  annual  migrations,  which,  to 
a  certain  extent,  are  completely  ascertained,  the  currents  of  the  ocean  must  occasion 
others  which  we  have  not  the  means  of  observing.  Fishes,  in  general,  appear  to 
suffer  severely  from  a  sudden  change  of  temperature, ||  which  leads  us  to  infer  that 
the  species  which  live  near  the  surface  of  the  sea  must  be  confined  each  within  a 
particular  region.  On  the  other  hand,  the  observations  of  Biot  and  Laroche,  by  de- 
monstrating the  admirable  property  of  the  organs  of  respiration  in  fishes,  by  which 
they  can  inhale  the  more  oxygen  the  lower  they  descend,  seem  to  remove  all  limits 
to  the  migrations  of  species  which  live  in  the  lower  parts  of  the  sea.  IF 
Fresh  water  1  The  fishes  of  lakes  and  rivers  are  still  less  susceptible  of  a  geographi- 
ihhes.  I  ca|  ciassiftcation.  The  kinds  cyprinus  and  perca,  of  which  carp  and 

perch  are  the  representatives,  people  almost  all  the  rivers  of  the  temperate  zones. 
The  sturgeon  is  found  in  the  smaller  inland  seas,  such  as  the  Baltic,  the  Caspian, 
the  Black  sea.  The  large  species,**  common  in  the  Wolga  and  the  Danube,  are  in 
their  turn  surpassed  in  size  by  the  silurus  glanis,  the  giant  of  river  fishes.  The  vo- 
racious pike,  and  some  other  species,  often  inhabit  subterraneous  seas,  which  com- 
municate with  the  atmosphere  only  by  small  openings.  A  circumstance  more  worthy 
of  occupying  a  place  in  a  general  description,  is  the  presence  of  some  sea  fishes, 
such  as  the  cabelian,  a  species  of  cod  fish,  in  Lake  Winnipeg,  in  the  interior  of  North 

America.!! 

Fish  in  singu-  I      There  are  some  fishes  which  occasionally  forsake  their  native  ele-  , 

lar situation*.    |  ments .  eeis  traverse  the  meadows;  and  upon  the  coast  of  Coromandel, 

*  Cuvier,  Tableau  Elen\entaire,  p.  337. 

f  Gilpin  upon  the  Migration  of  Herrings,  in  the  Transactions  of  the  American  Society  at  Phi- 
ladelphia, ii.  786. 

*  Krachenninikow,  Descript.  de  Kamtschatka.  §  Oppran,  Halieutic.  III.  v.  633,  sqq. 
||  Provencal  et  Humboldt,  Memoires  de  la  Societe  d*  Arcueil,  ii.  398. 

1  Biot,  ibid.  p.  487.  **  Acipenser  Huso. 

ft  Goldson,  Remarques  sur  le  Voyage  de  Fuenle,  dans  Sprengel,  Choix  de  Voyages,  &c.  iv. 
16.  (In  German.) 
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a  kind  of  per.ch,  Perca  scandens,  climbs  up  the  palm  trees.*  Sonnerat  observed 
fishes  which  livA  in  warm  springs  of  a  very  elevated  temperature.  Natural  history 
will  pardon  us  for  not  distinguishing  from  fishes  those  equivocal  beings  which,  with 
the  warm  blood  of  mammiferous  tribe,  possess  a  combination  of  those  forms  which 
are  equally  characteristic  of  the  fish  and  the  quadruped. 

The  whale,  the  narval,  or  sea  unicorn,  the  cachalot,  or  spermaciti  I  cetaceous  ani° 
whale,  the  dolphin,  the  sea-horse,  the  phoca,  or  sea-calf,  inhabitants  |  mals* 
both  of  the  land  and  the  water,  form,  in  the  progressive  improvement  of  their  organ- 
ization, the  link  which  connects  two  different  orders.  Whales  are  in  very  few 
respects  distinguished  from  fishes,  and  there  are  phocae  that  have  been  mistaken  for 
otters.  The  more  complete  the  ossification,  and  the  more  the  organs  are  detached, 
the  greater  is  the  sensibility.  Phocse  and  lamentins  manifest  some  traces  of  social 
affection. 

As  both  the  cetaceous  and  the  mammiferous  amphibious  kinds  of  fishes  re- 
qu^e  frequently  to  breathe  atmospheric  air,  it  is  highly  probable  that  they  are  con- 
fined to  certain  climates.  The  phocte  of  the  South  Seas  are  of  different 
kinds  from,  those  which  inhabit  the  waters  of  the  north.f  The  sea-lion 
met  with  in  the  neighbourhood  of  Kamtchatka  differs  essentially  from 
that  which  swim's  in  the  Greenland  Seas.  J  The  phocae  vitulinse,  which  are  alleged 
to  exist  in  the  Caspian  Sea,  in  the  lakes  of  Aral,  Baikal,  and  Ladoga,  appear  to  be 
a  species  allied  to  the  otter,  and  different  from  the  marine  phocae.  And  thus  are  we 
relieved  from  the  necessity  of  admitting  those  physical  revolutions  by  which  it  is 
asserted  that  they  were  brought  into  those  inland  waters,  as  if  nature  could  not  pro- 
duce phocse  every  where.  The  great  whale  of  the  Northern  Seas,  though  it  for- 
merly entered  the  Mediterranean,^  has  scarcely  been  able  to  approach  the  equator  : 
the  whales  of  the  Southern  Ocean  are  probably  of  a  different  race.  The  large- 
headed  cachalot,  which  inhabits  the  equatorial  regions,  particularly  the  Indian  Ocean, 
and  from  which  we  procure  the  ambergrise,  differs  materially  from  the  great  cachalot 
of  the  frozen  seas. 
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Amongst  terrestrial  animals,  reptiles  occupy  the  lowest  rank.  Their 
organs  are  indistinct  and  imperfectly  developed,  and  some  organs  they 
want  entirely;  a  thick  shield  or  a  scaly  skin  envelops  their  body;  their  bones  are 
soft;  the  vital  force,  distributed  through  all  their  members,  has  no  centre  of  energy  ; 
finally,  the  animal,  when  cut  into  pieces,  is  immediately  reproduced.  All  these  cha- 
racteristic marks  indicate  a  first  attempt  of  nature,  an  imperfect  disengagement  from 
inert  matter.  Reptiles,  accordingly,  appear  to  increase  and  multiply  in  mud,  warmed 
by  the  vertical  rays  of  the  sun :  The  crocodile  of  Africa,  the  Gavial  of  the  Ganges, 
and  the  different  caymans  of  America,  are  the  giants  of  the  lizard  kind.  It  is  in  the 
warmest  regions  of  America,  and  the  oceanic  countries,  that  the  serpents  roll  them- 
selves up  in  immense  coils,  or  conceal  a  deadly  poison  under  their  fangs.  The  tor- 
toises, which  feed  upon  the;  sea-weed  at  the  bottom  of  the  ocean,  cover  the  sands 
only  of  equatorial  countries  with  their  numerous  eggs. 

In  creating  birds,  nature  has  reproduced  the  order  of  insects,  but  with 
more  simplicity  of  structure,  and  greater  power  and  liberty  of  locomo-  , 
tion.  Their  bones,  more  hard  and  more  numerous  than  those  of  fishes  and  reptiles, 
mark  a  more  perfect  organization.  The  wings  with  which  they  are  provided  seem 
to  assign  to  them  the  whole  atmosphere  as  their  domain;  but  the  plumage  in  which 
they  are  clad,  and  which,  like  vegetation  itself,  varies  according  to  climate  and  tem- 
perature, proves  to  us,  that  these  animals,  apparently  so  free,  are  still  subject  to 
certain  geographical  laws.  .  Even  those  whose  robust  constitution  would  allow  them 
to  disperse  themselves  far  and  wide,  seem  to  be  attached,  both  by  taste  and  affec- 
tion, to  the  districts  where  they  were  born.  Thus,  the  condor,  and  the  king  of  vul- 
tures, which  soars  above  the  summit  of  Chimborazo  itself,  never  forsakes  the  chain 
of  the  Cordilleras  of  Peru  and  of  Mexico:  the  vulture,  and  the  great  eagle,  never 

*  Daldorf,  Transact,  of  the  Linnaean  Society,  in.  62. 
t  Peron,  Annals  du  Museum,  xv.  300. 

Steller,  Nov.  Comno.  Petrop.  ii.  360,  366.    Otto  Fabricious,  Fauna  Groenlandica,  p.  7, 
§  Phn,  Is.  3. 
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remove  from  the  ridges  of  the  Alps.  The  sea  eagle,  or  ospray,  is  perhaps  distri- 
buted over  the  whole  of  the  globe.  In  the  natural  order  of  Passeres,  travellers 
often  err,  by  confounding  the  foreign  species  with  tuose  of  Europe — thus,' the  Caiaos 
of  Africa  and  India  differ  from  our  ravens,  and  the  Manakins  of  America  are  not 
'  our  torn-tits,  though  possessing  some  traits  of  resemblance.  The  torrid 
zone,  also,  exclusively  contains  the  various  species  of  Parroquets,  com- 
mon in  America, — of  Cockatoos,  found  only  in  the  East  Indies,— of  Loris,  most 
beautiful  in  the  islands  to  the  south-vrest  of  Asia, — and  of  Jlras,  which  last  are  all 
from  America.  The  celebrated  Bird  of  Paradise  is  never  met  with  beyond  the  limits 
of  a  very  narrow  region  of  the  torrid  zone,  that  is,  New  Guinea,  and  the  neighbour- 
ing islands.  Of  the  birds  which  cannot  fly,  every  equatoreal  region,  insulated  by  the 
sea,  has  produced  its  particular  kinds :  The  Ostrich  of  Africa  and  Arabia,  the  cas- 
siowary  of  Java,  of  the  neighbouring  islands,  and  of  New  Holland,  and  the  Touyou 
or  Ostrich  of  Brazil,  exhibit,  in  very  distinct  species,  the  same  general  features  of 
organization.  The  smaller  birds  in  the  tropical  countries  are  adorned  with  the  most 
splendid  colours,  their  plumage  vies  with  the  metallic  brilliancy  of  the  insects  in  the 
same  zone. 

Birds  of  the  The  temperate  zone  of  birds  reaches  in  our  hemisphere  from  the  30th 

zST™'  I  to  the  60th  parallel.  Within  these  boundaries  the  various  kinds,  and 
even  some  species,  are  no  longer  confined  to  regions  distinctly  marked,  and  have  no 
particular  fixed  countries.  Besides,  man  has  either  transplanted,  or  drawn  in  his 
train  with  him,  as  he  wandered,  several  species  previously  to  be  found  in  one  par- 
Annual  migra.  ticular  country.  The  most  remarkable  geographical  phenomenon  is  the 
tions.  annual  migration  of  swallows,  of  storks  and  cranes,  which,  at  the  ap- 

proach of  winter,  abandon  the  northern  countries  of  Europe  to  visit  Italy  and  Spain, 
and  even  Africa.  Some  species  of  swallows  plunge  themselves  into  lakes  and 
marshes,  where  they  remain  in  a  dormant  state  during  the  winter.* 

The  frozen  zone  has  few  species  peculiarly  belonging  to  it;  amongst  these  is,  the 
Birds  of  the  I  ^nas  »»oZJi**H»a,  whose  nests  furnish  the  eider  down.  But  we  should 
frozen  zone.  |  consider  this  aquatic  bird  rather  as  frequenting  the  shores  of  the  frozen 
seas.  The  Strix  lapponicus,  and  the  Tetrao  lagopus,  live  upon  mountains  covered 
with  perpetual  snow. 

Sea  birds.  |  Each  grand  maritime  division  of  the  globe  has  its  peculiar  birds. 
The  JUbatros  flits  along  upon  the  waves  as  soon  as  we  approach  the  40th  parallel  of  lati- 
tude. The  sea  swallows,  and  the  tropical  birds,  never  forsake  the  torrid  zone ;  their 
species  probably  differ  from  the  one  ocean  to  the  other.  The  Penguin  of  the 
Northern  Pole  differs  from  the  Manchot  of  the  South  Seas.  These  birds  without 
wings,  may  be  considered  as  the  last  and  lowest  of  the  order  to  which  they  belong, 
quadrupeds.  |  We  now  come  to  an  order  of  animals  much  more  perfectly  organized 
than  any  of  those  which  we  have  hitherto  considered.  It  is  particularly  interesting 
to  observe  the  geographcial  distribution  of  the  various  kinds,  of  quadrupeds  in  the 
different  zones,  and  on  the  two  continents.  This  inquiry  has  already  thrown  great 
light  upon  the  history  of  the  earth,  and  is  connected  also  with  the  history  of 
man.f 

Their  migra.  ^n  *ne  migration  of  animals,  we  have  not  so  much  to  attend  to  their 
tion.  active  power,  or  the  energy  of  their  organs,  as  to  what  may  be  termed 

their  passive  potocr,  or  their  capacity  of  resisting  changes  of  temperature.  Fre- 
quently, out  of  a  whole  genus,  one  species  only  is  endowed  with  this  capacity.  Another 
species  of  animals  again  owes  its  extensive  distribution  solely  to  the  care  of  man, 
who  knew  how  to  master  it,  and  who  carried  it  along  with  him  to  the  very  extremities 
of  the  globe.  The  external  organs  of  animals  undergo  great  changes,  merely  in 
consequence  of  their  domestication — difference  of  climate  produces  others  not  less 
remarkable.  As  to  the  wild  animals,  they  are  directed  in  their  migration,  by  the 
abundance  or  the  scarcity  of  food.  The  carnivorous  ones  find  almost  every  where 
their  natural  food,  and  when  it  fails  them,  they  have  recourse  to  vegetables ;  for 

*  Compare  Guenau,  in  Buffon  Histoire  des  Oiseaux,  vol.  xvii.  p.  857.     Daines  Harrington, 
Miscellanies,  p.  225.     Mem.  of  the  American  Academy  of  Boston,  i.  p.  494;  ii.  p.  93,  sgrj. 
f  Zimmerman,  Geographical  Zoology,  3  vol.  in  8vo.  1768,  in  German. 
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this  reason  they  must  have  spread  themselves  to  a  great  extent.  Those  which  can- 
not support  great  cold,  have  been  unable  to  cross  from  the  old  to  the  new  continent, 
because  the  only  direct  mode  of  communication  between  these  two  continents,  is  that 
furnished  by  the  arctic  ice.  There  are  many  different  species  of  animals,  whose  re- 
sidence, history  proves  to  have  anciently  been  in  much  colder  climates  than  those 
which  they  now  inhabit:  Sometimes  the  continual  inroads  of  man,  have  either  de- 
stroyed them  or  driven  them  away :  Sometimes  the  progress  of  agriculture,  by  clearing 
the  forests,  has  bereft  them  at  once  of  their  range  for  food,  and  their  place  of  shelter. 

Several  quadrupeds,  by  their  almost  general  distribution,  baffle  every 
attempt  at  geographical  classification.  These  quadrupeds  are  either  in 
a  state  of  domestication,  such  as  the  dog,  the  cow,  the  sheep,  the  goat,  the  horse, 
the  ass,  the  pig,  and  the  cat;  or  in  a  wild  state,  as  the  fox,  the  bear,  the  hare,  the 
rabbit,  the  stag,  the  deer,  the  squirrel,  the  rat,  the  mouse,  and  the  ermine.  Amongst 
these  animals,  however,  there  are  some  which  do  not  live  in  the  frozen  zone. 

The  Dog,  the  faithful  companion  of  man,  has  followed  him  into  every  |  The  dog. 
climate ;  in  may  countries  he  is  the  only  domestic  animal,  and  supplies  the  place  of 
the  horse  and  the  ox.     Towards  the  equator,  as  well  as  towards  the  pole,  he  loses 
his  voice;  his  barking  degenerates  into  a  growling  noise.    This  species  is  distributed 
as  far  as  New  Holland.* 

The  Ox  lives  as  far  as  the  64th  degree,  and  in  Lapland  even  under  |  The  ox. 
the  71st.  This  animal  appears  to  be  a  native  of  the  warmest  part  of  the  temperate 
zone  of  the  old  continent ;  it  is  there  that  he  attains  the  greatest  degree  of  strength 
and  courage.  But  in  the  more  humid  and  cold  climates,  as  Gallicia,  Holstein,  and 
Iceland,  the  ox  grows  much  larger,  and  the  cows  give  more  milk.  In  Iceland,  it  is 
in  the  valleys  lying  to  the  north,  and  under  the  65th  degree  of  latitude,  that  the  cat- 
tle thrive  best.  The  cows  there  have  no  horns,  but  yield  abundance  of  milk.  The 
ancient  Icelandic  colony  in  Greenland,  exported  butter,  salt-beef,  and  hides.f  The 
benevolence  of  Providence,  by  rendering  this  most  useful  species  capable  of  sup- 
porting almost  every  climate,  has  thus  enabled  it  to  follow  man  to  the  remotest 
boundaries  of  animated  nature. 

The  Sheep  and  the  Goat  equally  support  the  polar  cold  and  the  heat  |  The  sheep, 
of  the  torrid  zone.  Goats  are  very  numerous  in  Norway  and  in  Iceland.  The 
original  race  of  sheep,  the  Jlrgali,  or  the  JWouflon,  still  exist,  if  we  may  credit  Zim- 
mermann,  in  all  the  great  mountains  of  the  two  continents.  The  Capricorn,  and  the 
Ibex,  or  Wild  Goat,  which  are  the  ancestors  of  the  common  goat,  inhabit  the  highest 
summits  of  the  two  continents. 

The  Horse,  which  did  not  exist  in  the  new  continent  before  the  arrival  |  The  horse. 
of  Europeans,  is  spread  in  Europe,  and  in  Iceland,  as  far  as  beyond  the  polar  circle. 
In  Asia,  the  horse  is  scarcely  found  beyond  the  64th  parallel ;  in  America,  the  race 
has  spread  to  the  country  of  Patagonia,  the  climate  of  which,  under  the  50th  degree 
of  south  latitude,  answers  to  the  climates  of  the  northern  hemisphere  lying  under  the 
60th  parallel. 

It  appears  to  us,  that  there  were  in  the  old  continent  at  least  three  ori- 
ginal races  oj  horses.  The  first,  and  the  best  proportioned,  was  origi- 
nally spread  between  the  40th  and  55th  parallels,  and  probably  came  from  Great 
Bucharia,  from  Persia,  or  even  from  Asia  Minor.J  The  Tartar  steeds,  |  Persian  race, 
and  those  of  Poland  and  Hungary,  seem  to  have  preserved  the  original  form  of  the 
breed.  In  countries  that  are  moderately  damp  and  cold,  and  where  there  is  rich 
pasturage,  this  race  has  become  larger  and  stronger.  The  forms  which  are  best 
developed  have  acquired  that  symmetry,  and  that  noble  warlike  gait  which  mark  the 
Danish,  Norman,  and  English  horses.  These,  however,  have  been  mixed  with  the 
Arabian  race.  The  third  variety  of  the  first  race  is  a  degenerate  breed,  produced  by 
tho  deteriorating  influence  of  a  climate  excessively  damp ;  we  may  even  trace  the 
different  degrees  of  this  degeneracy.  The  horses  of  the  country  of  Bremen  have 

*  Collin's  Account,  &c.  p.  567. 

f  Speculum  regale,  188, 191, 200.  See  the  account  of  ancient  Greenland  in  ottr  first  volume. 

*  See  the  passages  collected  together  by  Bochart.     Ilierozoicon.  b.  ii.  cli.  9. 
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their  feet  worse  made  than  those  of  Holstein  and  Jutland.  As  we  proceed  to  East 
Friesland,  their  shape  grows  more  and  more  clumsy. 

Mongolian  or  I  The  second  race  is  small,  and  sometimes  almost  dwarfish;  its  charac- 
scythian  race.  |  teristics  are  a  compact  square  form,  endowed  with  great  strength,  and 
surprising  agility.  It  appears  to  derive  its  origin  from  the  northern  upland  plains  of 
Asia,  from  the  steppes  of  Kirguises,  although  Pallas  looks  upon  the  wild  horses  of 
these  countries  as  having  come  from  the  Studs.*  This  race,  according  to  some  ac- 
counts, appears  to  be  spread  in  the  north  of  India,!  in  China,  and  in  the  islands  of 
Japan.  It  is  more  certain  that  the  breed  is  common  in  Russia  and  in  Scandinavia. 
The  Norwegians  introduced  it  into  Iceland  and  Scotland.  It  exists  in  the  Danish 
island  of  Zeeland. 

Arab,  or  Afri-  I  The  third  race  of  horses  is  possessed  of  the  most  showy  properties, 
can  race.  |  bemg  extremely  swift,  supple,  vigorous,  and  mettlesome.  We  mean 
the  •Arab  race,  which  undoubtedly  has  a  common  origin  with  that  of  Barbary,  if  it 
has  not  given  birth  to  it.  The  Andalusian  horses  are  its  lineal  descendants.  The 
English  say  that  their  race  horses  are  directly  sprung  from  crossing  the  Arab  with 
the  Barb.  History  proves,  that  the  Romans,  the  Saxons,  the  Danes,  and  the  Nor- 
mans, by  introducing  into  Britain  the  various  races  of  their  respective  countries,  laid 
the  foundation  of  the  English  breed.  Private  persons  afterwards,  from  time  to  time, 
imported  Arabian  and  Barbary  stallions. 

The  ass.  |  The  «#ss,  though  far  from  being  reckoned  a  very  delicate  animal,  does 
not  support  cold  so  well  as  the  horse.  In  Europe,  it  is  rarely  seen  beyond  the  52d 
parallel;  and  we  do  not  believe  that  it  can  propagate  at  60  degrees  of  latitude.  The 
climates  most  favourable  to  the  ass  are  those  between  the  20th  and  40th  parallels. 
There  he  grows  large  and  handsome,  is  lively  and  docile,  and  is  treated  with  kind- 
ness. 1  The  wild  ass  is  now  found  only  in  Tartary,  where  it  never  goes  beyond  the 
48th  degree  of  latitude. 

The  history  of  the  Hog  throws  great  light  upon  that  of  man.  This 
foul  animal  is  to  be  met  with  throughout  the  whole  of  the  ancient  con- 
tinent, beginning  at  the  64th  parallel  of  northern"  latitude.  The  wild 
boar  is  not  found  beyond  the  60th  degree.  In  the  New  World  there  were  none  of 
these  animals,  previously  to  its  discovery  by  Columbus;  they  have  been  brought  into 
it,  and  they  live  there  from  the  50th  northern  parallel  to  Patagonia.  The  hog  is  dis- 
tributed over  almost  all  the  islands  of  the  Great  Ocean,  where  it  is  the  chief  domes- 
tic animal.  Is  it  not  evident  from  this  single  fact,  that  the  islands  of  the  Pacific 
Ocean  have  received  their  inhabitants  from  the  south-east  of  Asia?  We  may,  with 
equal  justice,  conclude,  that  had  there  been  formerly  a  communication  between  Ame- 
rica and  the  people  of  the  ancient  continent,  this  must  have  taken  place,  either  at  a 
period  when  man  did  not  reckon  the  hog  in  the  number  of  domestic  animals,  or  un- 
der latitudes  more  northerly  than  those  in  which  this  animal  can  exist. 
The  cat.  |  The  Cat,  now  distributed  over  the  whole  globe,  was  not  met  with  as  a 
native  of  America.  As  this  animal  must  have  always  accompanied  navigators,  its 
original  absence  in  America  greatly  invalidates  the  pretended  accounts  of  the  Car- 
thaginians, and  especially  the  opinion  that  the  Japanese  maintained  frequent  com- 
mercial intercourse  with  the  north  west  of  America.  The  cat,  however,  existed 
upon  several  islands  of  the  Pacific  Ocean  before  the  arrival  of  the  Europeans. 

The  species  of  wild  animals  spread  over  all  the  climates  of  the  two  continents  are 
very  few ;  it  is  even  doubtful  whether  there  are  any,  except  those  which  have  been 
introduced  into  the  new  world  by  man. 

The  fox.  I  Of  all  wild  animals,  the  Fox  is  perhaps  the  most  extensively  distri- 
buted, and  most  easily  assimilates  to  every  climate.  Vast  troops  of  foxes  inhabit 
Nova  Zembla,  and  the  shores  of  the  Frozen  Sea ;  and  they  are  not  less  numerous 
in  Bengal,  in  Egypt,  and  upon  the  coast  of  Guinea.  The  New  Continent,  says  Zim- 
mermann,  is  filled  with  them,  from  the  northern  parts  of  Greenland,  under  the  78th 

*  Pallas,  Voyages,  i.  p.  376,  in  8vo.  f  Pennant,  Outlines  of  the  Globe,  ii.  239. 

*  De  Grandpr£,  Voyage  au  Bengale,  ii.  229.    Niebuhr,  Description  de  1'Arabie.    Bochart, 
Ilierozoicon,  lib.  ii.  ch.  13. 
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degree,  as  far  as  to  Mexico,  and  from  Mexico  along  the  Cordilleras  to  the  straits  of 
Magellan.  But  travellers  have  applied  this  name  at  random ;  we  have  no  satisfac- 
tory proof  that  there  are  any  real  foxes  in  South  America. 

Animals  similar  to  the  Hare,  are  found  equally  in  Siberia  and  on  the  |  The  hare, 
banks  of  the  Senegal,  upon  the  coasts  of  Baffin's  Bay,  and  all  over  the  New  Conti- 
nent. But  BufFon  has  expressed  his  doubts  as  to  the  identity  of  the  American  hares 
with  those  of  the  ancient  continent ;  it  does  not  at  least  appear  that  any  real  hares 
have  been  seen  in  South  America.  It  is  said  that  those  of  Greenland  differ  from 
ours  only  with  respect  to  their  skin,  which  remains  always  white.*  The  hares  of 
that  arctic  country  appear,  however,  to  be  of  the  species  Lepus  variabilis,  which  is 
known  only  in  Siberia.  | 

The  Squirrel,  according  to  Zimmermann,  inhabits  every  part  of  Europe  |  Theiqmrrd. 
and  Asia,  from  the  extremities  of  Siberia  to  the  kingdom  of  Siam,  and  is  to  be  met 
with  in  Africa  and  the  two  Americas.     But  it  appears  that  in  every  region  of  the 
world  the  species  are  different. 

The  Rabbit,  being  unable  to  live  in  the  open  air  of  the  climate  of  Swe-  |  The  rabbit, 
den,  could  not  have  emigrated  into  the  New  Continent  by  the  countries  in  the  neigh- 
bourhood of  the*pole.  All  the  rabbits  that  are  seen  in  the  New  Continent,  have  been 
brought  thither  by  colonists,  and  have  afterwards  passed  from  the  domestic  to  the 
wild  state. 

The  Stag  appears  to  be  indigenous  to  both  continents.  It  inhabits  |  The  stag. 
Europe  as  far  as  the  64th  degree,  and  Asia  to  the  55th,  and  in  some  places  even  to 
the  60th  degree.  It  is  therefore  difficult  to  conceive  how  it  could  have  passed  into 
America,  as  Zimmermann  supposes.  The  stag  of  Canada,  having  horns  without 
antlers,  should,  we  apprehend,  be  considered  as  a  distinct  species.  J  Zimmermann 
also  endeavours  to  prove,  by  numerous  testimonies,  that  the  stag  is  to  be  met  with 
in  the  islands  of  Java,  Sumatra,  and  Ceylon,  as  well  as  in  Abyssinia,  Guinea,  and 
Barbary.  But,  in  the  first  place,  the  stags  in  the  islands  to  the  south  west  of  Asia, 
in  general  imperfectly  described,  now  appear  to  belong  to  the  species  of  Cormis  axis, 
and  some  of  them  perhaps  to  the  Antelope  oryx.§  And  as  to  the  existence 
of  stags  in  Africa,  since  it  is  altogether  denied  by  the  ancients,  ||  and 
insufficiently  established  by  modern  authorities,!!  it  is  probably  confined  to  a  few 
herds  which  had  strayed  from  Asia,  or  perhaps  broke  loose  from  some  royal  or  pro- 
consular park. 

Shall  we  place  the  Common  Bear  in  the  number  of  animals  which  are 
spread  over  the  whole  of  our  globe?  Zimmermann  finds  it  in  all  latitudes, 
from  the  polar  circle  to  the  equator,  and  beyond  it ;  but  in  the  accounts  which  he 
quotes,  we  cannot  always  distinctly  ascertain  what  variety  is  referred  to. 

The  Black  Bear,  which  is  the  largest,  appears  to  be  met  with  in  both  continents. 
Its  existence  in  North  Africa  has  been  clearly  proved:**  but  the  animals  in  America 
to  which  this  name  has  been  given,  are  not  accurately  described.  As  to  the  Brown 
Bear  of  the  Alps,  we  shall  assert  nothing.  It  exists,  without  doubt,  in  Siberia,  but 
it  is  not  met  with  in  the  Aleutian  Islands,  and  is  rarely  seen  upon  the  coasts  of  the 
Frozen  Sea,  the  abode  of  white  or  sea  bears.  As  to  the  small  bear,  which  the  Nor- 
wegians name  myre-biorn,  or  marsh  bear,  it  seems  to  be  a  peculiar  variety,  confined 
within  very  narrow  limits. 

We  have  still  to  consider  the  geographical  distribution  of  some  small     small  quad, 
animals,  concerning  which  we  are  extremely  liable  to  err.  ruptds< 

The  Ermine,  or  weasel,  with  a  black  muzzle,  according  to  Zimmermann,  is  a  na- 

*  Otho  Fabricius,  Fauna  Groenlandica  systematice  Sistens  Animalia  Groenlandia:  Occidenla- 
Ls,  hactenus  indagata.     Copen.  1780. 

f  Linne,  Systeme,  edit.  13.     Gmelin,  i.  p.  100. 

*  Comp.  Cuvier,  Tableau  Elementaire,  p.  160. 

§  Valentin,  quoted  in  the  2d  volume,  article  Celebes. 

H  Herod,  iv.  192.     Comp.  Plin.  Arist.  &c.  apud  Wesseling,  ad  Herod,  loc.  cit. 

1  Gataker,  Miscellan.  1.  ii.  cap.  8.     Shaw's  Travels,  i.  170,  quarto  ed. 

**  Salmas,  Exercit.  I'linian.  220.     Shaw's  Travels,  i.  177.  Larcher,  Histoire  d'Herodot,  iii.  p. 
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tive  of  every  climate,  being  found  in  the  Molucca  Islands,  in  Guyana,  and  in  Africa, 
as  well  as  in  Siberia,  Lapland,  Newfoundland,  and  Canada. 

Rats  and  Mice,  those  troublesome  parasites,  embark  on  board  our  ships,  and  cross 
with  impunity  the  equator,  as  well  as  the  polar  circles.  It  is  to  navigation  that  we 
must  ascribe  the  extensive  distribution  of  these  two  kinds  of  animals.  On  land, 
however,  neither  rats  nor  mice  can  support  the  cold  of  the  frigid  zone ;  there  are 
none  of  them  in  Greenland,  nor  in  the  most  northern  part  of  Lapland  ;  and  in  Si- 
beria they  are  never  observed  beyond  the  61st  parallel. 

From  the  preceding  observations,  we  may  draw  the  conclusion,  that  it  is  not  yet 
certainly  demonstrated  that  any  species  of  animals,  perfectly  identical,  has  been  dis- 
tributed by  nature  over  all  the  regions  of  the  globe.  In  similar  climates  the  organi- 
zations have  assumed  characters  which  nearly  approximate,  but  never  exactly 
coincide. 

There  are  some  quadrupeds,  which,  from  their  capacity  of  support- 
ing a  very  great  degree  of  cold,  are  distributed  in  both  continents  with- 

r  out  having  ever  passed  the  tropics ;  they  belong  to  the  cold  part  of  the 

northern  temperate  zone. 

The  rein  deer.  |  The  Rein  Deer,  of  all  known  terrestrial  animals,  has  its  range  nearest 
the  pole.  In  Scandinavia,  it  can  scarcely  exist  to  the  south  of  the  65th  parallel;  in 
Russia,  from  the  greater  coldness  of  the  climate,  it  is  found  under  the  63d ;  in  Asia, 
it  descends  still  lower,  and  roves  into  Chinese  Tartary,  among  the  Tunguses,  be- 
yond the  50th  degree.  This  oblique  line,  drawn  from  Lapland  to  the  land  of  Yesso, 
is  very  remarkable,  because  it  nearly  designates  the  physical  frozen  zone  of  the  an- 
cient continent.*  The  rein  deer  finds  within  this  line  only  a  species  of  moss,|  on 
which  it  lives.  As  the  new  continent  is,  if  not  colder,  at  least  more  uncultivated 
than  Siberia,  the  rein  deer,  or  the  karibou  of  Canada,  which  is  the  same  animal,  de- 
scends as  low  as  the  45th  parallel.  The  animal  which  has  been  termed  the  Green- 
land stag,  is  only  a  rein  deer. 

The  white  or  I  The  White  or  Polar  Bear,  an  animal  totally  different  from  the  com- 
poiar  bear.  J  mon  kear>  an(j  mucft  more  formidable,  inhabits  all  the  coasts  of  the 
frozen  sea,  and  can  cross  from  one  country  to  another  upon  the  floating  ice.  This 
mode  of  conveyance  would  be  still  more  common  to  smaller  animals.  Hence  the 
migrations  of  the  different  kinds  of  polar  animals  does  not  prove  that  the  two  conti- 
nents were  formerly  contiguous.  A  bridge  of  ice,  such  as  Cook  found,  is  sufficient 
to  account  for  these  migrations. 

isntSj,  or  polar  I  The  Isatis,  or  Polar  Fox,  an  animal  different  from  the  common  fox, 
fox*  [  appears  to  like  the  cold  more  than  the  rein  deer,  or  even  the  white  bear; 

for  the  bear  retires,  or  conceals  himself  at  the  approach  of  the  polar  night;  and  it 
is  only  then  that  the  isatis  makes  its  appearance.  This  animal  is  not  confined  to 
the  immediate  vicinity  of  the  pole,  it  advances  as  far  as  the  Aleutian  Islands  and 
Kamtchatka  on  one  side,  and  on  the  other  to  Iceland  and  Lapland. 

Some  other  species,  which  could  swim,  may  have  passed  over  by  the  Aleutian 
otter.  |  Islands,  or  by  Behring's  Straits.  Amongst  these  the  river  Otter  should 

be  named,  which  is  found  upon  the  old  continent,  from  the  70th  degree  to  about  the 
20th,  in  the  kingdom  of  Siam  ;  but  in  the  European  countries  on  the  shores  of  the 
Mediterranean,  it  is  scarcely  ever  seen,  having  been  probably  expelled  in  conse- 
quence of  the  cultivation  of  the  soil.  In  the  new  world,  its  principal  range  is  be- 
tween the  50th  and  40th  parallels.  The  Marsh  Otter  is  confined  to  a  still  narrower 
range  in  the  ancient  continent,  viz.  the  space  between  the  65th  and  50th  parallels  of 
northern  latitude.  The  Marine  Otter  seems  to  prefer  the  coasts  of  Kamtchatka, 
and  the  north-west  of  America,  from  the  65th  to  the  40th  degree.J 
Beaver.  |  The  industrious  and  peaceful  Beaver  was  once,  perhaps,  a  native  of 
all  the  countries  of  the  globe,  or  at  least  of  the  whole  of  the  northern  temperate 
zone,  for  their  habitations  existed  in  Italy,  in  Persia,  and  in  Egypt.  This  half  civi- 
lized race  of  animals  has  been  extirpated  by  man.  In  the  new  world,  we  still  find 

*  Georg'i,  Description  de  la  Russie,  iii.  1610.  f  Lichen  Uangiferinus,  L. 

*  Georgi,  Description  de  la  Uussie,  iii. 


PHYSICAL  GEOGRAPHY.  245 

small  communities  of  beavers,  from  the  60th  to  the  30th  northern  parallel.  But 
even  in  the  deserts  of  Canada,  they  have  withdrawn  to  a  great  distance  from  the 
residence  of  man. 

To  the  Marten  is  assigned  about  two-thirds  of  the  northern  tempe-  |  The  marten, 
rate  zone,  beginning  at  the  67th  degree  in  Europe,  the  64th  in  Asia,  and  the  60th 
in  America.  Zimmermann  alleges  that  it  is  to  be  mot  with  in  Madagascar,  in  the 
kingdom  of  Anziko,  and  in  Guyana;  but  the  only  circumstance  which  has  been 
proved  is,  that  the  marten,  properly  so  called,  as  well  as  the  valuable  Sable  Marten, 
is  dispersed  over  the  Aleutian  Islands,  where  the  Siberian  marten  is  never  to  be 
found.* 

The  distribution  of  some  other  kinds  of  animals  is  uncertain.     The  |  Lynx. 
Lynx,  that  tiger  of  cold  climates,  lives  to  the  south  of  the  polar  circle ;  in  the  ancient 
continent,  he  appears  'as  far  north  as  the  Pyrenees,  and  in  Mongolia.     We  are  but 
imperfectly  acquainted  with  those  animals  of  the  new  world,  particularly  of  Carolina 
and  of  North  Mexico,  to  which  the  name  of  lynx  has  been  given. 

The  Elk,  an  animal  which  is  every  day  becoming  more  rare,  seems  |  The  elk. 
to  dread  the  extreme  cold,  since  in  Europe  it  very  seldom  passes  to  the  north  of 
the  64th  parallel ;  on  the  other  hand,  it  is  never  found  to  the  south  of  the  52d 
degree.  In  Asia,  the  farther  we  advance  towards  the  east,  the  more  does  it  range 
to  the  south.  The  American  elk,  though  not  much  different,  appears  to  belong  to  a 
particular  race,  as  the  genuine  elk  of  Asia  does  not  pass  Kamtchatka  and  the  Kurilo 
islands. |  The  region  of  the  elk  in  America  begins  under  the  parallel  at  which  it 
terminates  in  Europe,  that  is,  to  the  south  of  Hudson's  bay,  and  extends  to  New 
England,  or  perhaps  in  the  interior  as  far  as  the  Ohio. 

The  Flying  Squirrel  never  ventures  farther  either  north  or  south,  than  I  squirrel*, 
the  limits  of  the  fir  forests  in  which  it  makes  its  abode.    The  Mountain  \  &c.uhU 
Rat  follows  in  Europe  the  chain  of  the  Alps  and  the  Carpathian  mountains.   It  does 
not  exist  in  Scandinavia,  but  is  to  be  seen  in  Poland,  and  the  Ukraine.     It  is  found 
at  the  mouth  of  the  Don,  and  probably  in  Caucasus ;  it  inhabits  the  Ural  moun- 
tains near  the  river  Kama,  and  from  thence  the  race  has  been  propagated  as  far  as 
Daouria.     In  the  new  world,  this  animal  is  found  from  Canada  to  Virginia,  and  even 
upon  the  Bahama  islands.  The  Badger  and  some  other  small  animals  inhabit  equally 
the  northern  half  of  the  temperate  zone ;  but  the  identity  of  these  species  is  neither 
established  nor  disproved  in  a  manner  quite  satisfactory. 

The  quadrupeds  which  exclusively  belong  to  the  one  or  the  other  of 
the  two  continents,  are  in  general  such  as  are  unable  to  support  the  cold 
which  prevails  beyond  the  60th  parallel.  The  Lemming  however,  a 
species  of  mouse,  which  often  migrates,  in  vast  numbers,  from  one  country  to  ano- 
ther, inhabits  the  whole  of  the  frozen  zone  of  the  ancient  continent,  but  has  not  been 
discovered  in  America.  The  animal  named  the  Musk,  resides  in  the  mountains  of 
Asia,  from  Cachemire  and  the  Altai,  to  the  mouths  of  the  river  Amur;  it  is  not 
spread  over  any  part  of  the  new  world.  There  are  still  some  exceptions  less  re- 
markable. 

Certain  animals  appear  to  be  attached  to  the  confines  of  what  may  be  called  the 
torrid  part  of  the  temperate  zone. 

The  Camel  seems  to  have  originally  come  from  Bactriana,  or  Great  I  cameiwith 
Bucharia.J     It  lives  in  European  Turkey,  in  the  Krimea,  and  amongst  |  twohum>)S- 
the  Kirguises  and  Baschkirs,  under  the  55th  degree  of  latitude,  and  in  a  very  rigor- 
ous climate. §     We  find  it  even  throughout  the  whole  of  Sougaria,  in  Mongolia,  and 
in  the  country  of  the  Mantcheoux  Tartars,  where  the  winter  begins  in  September 
and  ends  in  May.     The  camel  does  not  advance  farther  than  the  28th  degree,  in 
China  and  India.     It  cannot  exist  in  the  peninsula  of  Hindustan;  but  in  Arabia  it 
has  been  inured  to  live  nearer  the  torrid  zone. 

The  Dromedary  or  camel  with  one  hump,  well  known  for  its  fleetness,  I  cnmciwitii 
•appears  to  have  come  from  Arabia, ||  or  Africa.     It  has  been  brought  as  |  onehum|)' 

*  Georgi,  Description  da  la  Kussic,  iii.  1533,  sc/q.  t  Id.  ibid,  1607. 

|:  Arist.  Hist.  Anim.  cap.  1.     Plin.  vii't.  18.     Bbcliart,  llierozoicon,  lib.  ii.  cap.  4.  p.  'o7,&). 

§  i'allas,  Voyages  en  liiuisic,  ii.  302,  -igq.  iii.  '20.  sqq.  \\  Bocharl,  i.  c. 
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far  as  South  China;  but  it  thrives  best  in  Africa,  where  it  is  to  be  met  with  in  Egypt, 
in  Barbary,  on  the  banks  of  the  Senegal  and  the  Gambia,  in  Nigritia,  and  even  in 
Guinea  and  Abyssinia.  We  had  conjectured  that  it  was  an  inhabitant  even  of  the 
centre  of  Africa,*  the  English  journals  announce,  that  it  was  lately  observed  to  the 
north  of  the  country  of  the  Boushouanas,  under  the  tropic  of  Capricorn;  but  the 
account  which  they  give  requires  confirmation. 

Both  kinds  of  camels  appear  to  be  chiefly  attached  to  that  long  tract  of  moun- 
tainous country,  and  naked  elevated  plains,  which  traverse  the  whole  of  the  old 
continent,  and  on  which  they  find  saline  plants,  such  as  the  salsola,  the  statice,  the 
artemisia,  the  cherry  of  the  steppes,  and  the  Cytisus  hirsutus,  which  serve  for  their 
ordinary  food. 

The  nimble  Chamois  loves  the  mountains  of  the  temperste  zone,  the  tops  of  the 
Pyrenees,  the  Alps,  the  Appenines,  the  Carpathian  mountains,  Caucasus,  and  the 
country  of  Siberia,  to  the  banks  of  the  Ischim. 
The  gazelle,    I      The  Antelope  saiga,  and  the  antelope  with  the  goitre,  inhabit  the  up- 

*iope,&c.  I  land  plamg  of  Tartary;  the  former  is  found  as  far  as  the  53d  parallel. 
The  Gazelle,  with  its  mild  and.  brilliant  eyes,  prefers  the  more  southern  countries; 
a  native  of  Caucasus,  along  with  the  chamois,  the  gazelle  extends  its  range  as  far 
as  Arabia,  and  across  the  whole  of  Africa  to  Senegambia.  It  is  to  be  met  with  in 
the  southern  temperate  zone,  and  in  Cafraria,  together  with  a  great  number  of  other 
species  of  antelope.  The  race  of  antelopes  follows,  like  the  camels,  the  great  upland 
plains  of  the  old  continent.  There  are  species  however,  which  appear  to  be  peculiar 
to  the  cold  temperate  zone. 

jackal.  I       The  Jackal  lives,  according  to  Zimmermann,  in  Turkey,  in  Barbary, 

in  Bengal,  and  in  general  in  the  countries  of  Asia  and  Africa  situate  between  the 
43d  and  8th  degrees  of  northern  latitude.  But  an  animal  which  lives  so  near  the 
line  may  certainly  pass  it;  the  supposed  wolves  of  Congo  and  of  Cafraria  appear  to 
us  to  be  jackals. 

Buffalo.  I  The  Buffalo ,  commonly  regarded  as  originally  coming  from  the  torrid 
zone,  has  been  domesticated,  and  carried  as  far  north  as  the  46th  degree,  both  in 
Europe  and  Asia.  It  is  probable  that  the  bonasus  described  by  Aristotle,  and  which 
Grunting  ox.  |  lived  wild  in  the  mountains  of  Paeonia,  a  district  of  Thracia,  was  a  species 
of  buffalo. f  There  are  two  other  species  which  occupy  each  a  separate  tract  of 
country. 

The  Grunting  Ox,  or  Yak,  inhabits  the  upland  plains  of  Mongolia  or  Thibet. 
Buffalo  of  I  The  Buffalo  of  Cafraria,  appears  to  be  spread  over  all  Africa;  for 
Cafraria.  |  \vhy  should  we  not  refer  to  this  species  all  the  ancient  accounts^  of  bulls 
of  a  monstrous  size,  carnivorous,  and  objects  of  terror  both  to  men  and  animals, 
which  were  alleged  to  have  been  seen  in  Upper  Ethiopia,  that  is,  in  Sennaar  and 
Abyssinia,  and  to  which  Philostorgus  gives  the  name  of  bull-elephants  ?  These 
accounts  have  been  confirmed  by  the  evidence  of  modern  times.  §  The  species  with 
moveable  horns,  indistincly  noticed  by  the  ancients,  appears  to  have  been  rediscov- 
ered upon  the  Mozambique  coast.  It  is  possible  that  we  shall  yet  meet  with  the 
oxen  and  buffaloes  of  the  Garamantes,  whose  horns  pointing  towards  the  earth,  forced 
them  to  move  backwards  as  they  fed. 

A  numerous  family  of  Apes  gambol  in  the  forests  between. the  tropics, 
and  show  rather  a  dislike  to  the  temperate  climates,  at  least  in  their  wild 
state.     The  apes  that  live  out  upon  the  rocks  of  Gibraltar,  have  propa- 
gated in  that  situation,  but  they  have  degenerated. 

Apes.  |      As  the  word  ape  has  been  taken  in  a  very  generic  acceptation,  it  is 

said  that  this  animal,  though  confined  to  the  torrid  zone,  is  equally  to  be  met  with  in 
the  two  continents ;  but,  if  we  carefully  distinguish  the  various  species,  we  shall  per- 
ceive that  there  are  none  of  them  common  to  both. 

*  Geographic  de  toutesles  parties  du  Monde,  publiee  parMentelle  et  Malte-Brun,  i.  518. 
f  Arist.  Hist.  Anim.  ii.  cap.  i.  9.  ix.  cap.  45.  de  part,  animal,  Hi.  2. 

*  Agatharcid.  ap  Phot.  Biblioth.  cap.  39.  Strabo,  Geog.  xvi.  p.  533.  edit.  Casaub.    1.  Win. 
iii.  21.  (we  must  distinguish  the  oxen  of  India  with  very  large  horns,  Pl'm.  viii.   45.  JElian, 
list.  Anim.  xvii.  45  )  $  Ludolf.  Comment,  ud  llistor.  JElhiop.  i.  cap.  10.  iii,  cup.  11. 
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There  is  a  very  distinct  line  of  demarcation  between  the  country  occu-  I  countries  of 
pied  by  the  Monkey,  the  Baboon,  the  Mandrill,  the  Jocko,  and  the  other  |  different  apes. 
apes  of  Africa,  and  that  inhabited  by  the  real  Ourang-outang,  the  Gibbon,  and  the 
Wouwou,  animals  which  most  nearly  resemble  the  human  figure,  and  which,  as  they 
are  met  with  in  the  islands  of  Borneo  and  Java,  may  have  come  at  first  from  New 
Holland  or  New  Guinea.  Even  in  the  tribe  of  Makis,  there  are  limits  marked  to 
each  species :  the  Loris  belong  to  the  East  Indies ;  the  Gallagos  to  Senegambia ; 
and  the  Makis,  properly  so  called,  to  Madagascar.* 

The  Giraffa,  or  the  camel  leopard,  so  remarkable  for  its  height,  its  |  Giraffe, 
swan-like  neck,  and  its  gentle  manners,  seems  to  belong  only  to  one  region  of  Africa, 
namely  that  which  extends  in  length  from  Cape  Guardafui  to  the  Cape  of  Good 
Hope,  and  to  which  should  be  joined  the  mountainous  plains,  which  probably  occupy 
all  the  interior  of  southern  Africa,  between  the  sources  of  the  Nile  and  those  of  the 
river  of  Congo,  Benguela,  and  Monomotapa. 

This  region,  which  is  almost  unknown,  with  the  exception  of  the  maritime  parts, 
seems  to  be  very  prolific  in  different  kinds  of  animals.  Here,  two  sorts  of  asses,  the 
Zebra  and  the  Quagga,  are  to  be  met  with,  and  the  wild  boar  in  his  |  zebra, 
greatest  strength ;  and  here  also  we  shall  probably  find  many  of  our  domestic  ani- 
mals in  a  wild  state,  as  well  as  on  the  central  plains  of  Asia.  As  this  region  of 
Africa  enjoys  but  a  moderate  degree  of  warmth,  the  camel  leopard  appears  to  be  con- 
fined to  it,  less  by  the  climate  than  by  its  own  extreme  timidity.  It  is  seen  as  far  as 
the  twenty-eighth  degree  south,  but  only  on  the  eastern  coast. 

The  two  varieties  of  the  Rhinoceros  have,  each  of  them,  its  own 
country.  That  with  two  horns  inhabits  only  South  Africa,  beginning  at 
Congo  and  Abyssinia.  The  other,  with  one  horn,  is  found  in  the  East 
Indies,  and  in  China;  in  this  latter  country  the  rhinoceros  lives  to  the  thirtieth  de- 
gree north.  They  have  on  the  other  side  of  the  line  spread  as  far  as  the  islands  of 
Sunda.  Some  accounts  would  persuade  us  that  the  rhinoceros  with  one  horn  exists 
in  Monomotapa;|  but  this  is  probably  a  distinct  species. 

The  Hippopotamus  is  now  confined  to  Africa;  it  lives  in  all  the  |  Hippopotamus, 
great  rivers  of  that  quarter  of  the  world,  and  is  seen  in  great  numbers  near  the  Cape 
of  Good  Hope. 

The  Elephants  of  Africa  and  of  Asia  are  of  two  different  races,  I  Elephants  of 
which  have  probably  not  intermixed ;  for  the  Asiatic  elephant  inhabits  j  AfSr?ca? 
only  India,  China,   as  far  as  thirty  degrees,  and  some  islands  to  the  south  east  of 
Asia,  to  which  he  has  been  transported  by  man.     In  Persia  and  in  Arabia,  we  find 
no  elephants  but  those  which  have  been  brought  from  other  countries ;  and  we  know 
that  the  animal  never  propagates  in  the  domestic  state.     The  African  elephants  do 
not  advance  farther  north  than  the  20th  degree  ;  from  thence  to  the  Cape  of  Good 
Hope  they  are  every  where  met  with  in  great  numbers. 

The  Lion,  the  powerful  and  formidable  king  of  quadrupeds,  has  been  |  The  lion, 
stript  of  a  great  portion  of  his  dominions ;  for,  in  the  age  of  Homer,  and  even  in 
that  of  Aristotle,  the  inhabitants  both  of  Greece  and  of  Asia  Minor,  were  accus- 
tomed to  fly  from  his  approach.  J  From  profane  and  sacred  history,  we  know  that 
there  were  lions  in  Armenia,  in  Syria,  in  Palestine  and  in  Egypt.  In  none  of  these 
countries  does  the  lion  now  appear.  This  dreadful  animal  has  been  taught  to  dread 
the  arms  of  man ;  he  has  retired  into  those  countries  where  there  are  fewest  inhabit- 
ants ;  he  roams  in  the  deserts  of  Arabia,  from  whence  he  extends  his  ravages  to  the 
environs  of  Bagdad.  The  lion  is  to  be  met  with,  according  to  Zimmermann,  in  the 
mountains  of  Hindostan,  and  upon  the  coasts  of  Malabar,  upon  the  Gauts  of  India, 
and  even  in  the  islands  of  Sunda,  and  the  kingdom  of  Siam.  This  appears  to  be 
extremely  improbable.  Africa  always  was,  and  still  is;  the  country  most  cele- 
brated for  an  abundant  breed  of  lions,  notwithstanding  the  numbers  carried  away  by 
the  Romans  for  their  sanguinary  sports.  The  lions  which  roam  in  the  elevated  but 

*  Cuvier,  Tableau  Element,  p.  94.  sqq. 

f  Thomann's  Voyage  and  Biography,  in  German  p.  118. 

*  Herod,  vii.  c.  126.  Arist.  Hist.  Anim.  vi.  c.  31. 
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burning  plains,  beyond  Mount  Atlas,  are  the  most  distinguished  for  strength  and 
courage. 

The  tiger.  |  The  Tiger,  less  extensively  distributed  than  the  lion,  approaches 
nearer  the  pole,  if  it  be  true  that  Tournefort  saw  some  of  the  species  upon  Mount 
Ararat  The  Russian  writers  allege,  that  a  stray  tiger  is  occasionally  observed  roam- 
ing as  far  as  Mongolia,  and  on  the  banks  of  the  Ischym,  in  Siberia.*  They  are  found 
also  in  eastern  Persia,  and  in  China;  but  the  climates  in  which  they  attain  the  great- 
est size,  and  display  most  ferocity,  are  those  of  Bengal,  the  Deccan,  Malabar,  Siam, 
Pegu,  Ceylon,  and  Sumatra.  It  is  in  these  countries  that  the  royal  tiger,  a  fit  favour- 
ite of  oriental  despots,  gets  glutted  with  the  blood  of  the  slaves  who  are  consigned 
to  his  fury. 

Panther.  I  Africa  contains  no  genuine  tigers  ;  but,  by  way  of  compensation,  it 
Leopard.  |  nag  panthers  and  Leopards,  two  species  that  are  sensibly  distinguished 
only  by  their  spots,  these  being  more  beautiful  and  more  perfectly  rounded  in  the 
leopard,  which  chiefly  inhabits  Guinea  and  Senegambia. 

The  ounce.  |  The  Ounce,  which  differs  from  the  panther  in  the  grey  colour  of  its 
hide,  and  the  superior  mildness  of  its  nature,  is  more  widely  distributed,  as  it  is 
found  throughout  the  whole  of  Barbary,  in  Arabia,  in  Tartary,  and  China,  and  some- 
times makes  its  appearance  near  Kutznesk  in  Siberia. 

From  this  sketch  of  the  geographical  distribution  of  animals  peculiar 
to  the  ancient  continent,  the  following  general  inference  appears  deduci- 
ble,  viz.  that  the  interior  of  Jlsia,  and  that  of  Africa,  have  been  each  of 
them  the  native  region  of  a  certain  number  of  species  of  animals.  The 
tiger,  the  Indian  elephant,  the  cdmel  with  two  humps,  the  wild  sheep,  the  Koulan,  or 
wild  ass,  the  Dchiggetai  or  horse  ass,  the  grunting  ox,  the  elk,  and  the  musk,  are 
the  animals  peculiar  to  the  central  upland  plains  of  Asia.  Those  which  are  charac- 
teristic of  the  upland  eastern  plains  of  Africa,  are  the  lion,  the  African  elephant,  the 
dromedary,  the  buffalo  of  Cafraria,  the  zebra,  the  quagga,  and  monkeys.  We  can- 
not help  thinking,  although  on  evidence  which  we  admit  to  be  weaker,  that  the 
northern  upland-plain  of  Africa,  or  Mount  Atlas,  the  western  upland  plains  of  Asia,  or 
Taurus,  and  the  centre  of  Europe,  or  the  Alps,  have  equally  had  their 
indigenous  races  of  animals.  If  the  two  great  masses  of  the  old  con- 
tinent have  produced  each  of  them  its  own  races  of  animals,  why  should  not  the 
new  world  have  also  races  of  its  own?  Why  should  the  majestic  chain  of  the  Cor- 
dilleras of  Mexico  and  of  Peru,  have  been  more  excluded  from  the  general  action 
of  vital  energy  than  the  central  upland  plains  of  Asia  and  Africa? 

Nothing  can  be  more  natural  than  to  suppose  that  the  vast  and  isolated  continent 
of  America  had  also  its  peculiar  creation.  The  very  few  animals  which  were  able 
to  pass  from  the  one  continent  to  the  other  by  the  north,  could  scarcely  have  tra- 
versed the  very  hot  climates  in  the  interior  of  America.  South  America  at  least, 
then,  would  have  remained  wholly  desert,  had  not  nature,  which  leaves  no  spot  un- 
peopled, furnished  the  new  continent  with  species  of  animals  entirely  unknown  to 
1he  ancient  world. 

SoSr Tine*  °f  I  Amongst  the  animals  which  peculiarly  belong  to  North  America,  wo 
I  think,  may  be  reckoned  the  great  elk,  named  the  Moose-deer,  as  well  as 
the  ijreat  stag  of  those  countries;  species  which,  to  the  eye  of  a  mere  naturalist, 
would  appear  only  as  varieties  of  families  found  in  the  ancient  continent,  but  which 
physical  pMMjrraphy  pronounces. to  be  originally  different,  by  showing,  the  extreme 
improbability  of  their  supposed  passage  from  Asia  to  the  north-west  coasts  of  Ame- 
rica. The  bears,  the  lynxes,  the  ounces  of  the  United  States,  are  probably  as  dif- 
ferent from  the  animals  of  the  same  name  in  the  old  continent,  as  the  squirrels  and 
hares  are  upon  which  they  feed. 

Bi«on.  |       The  Bisons,  or  humped  bulls,  are  the  largest  quadrupeds  in  the  new 

world:  They  roam  in  great  herds  from  Hudson's  bay  through  the  whole  of  Canada, 
to  the  western  territory  of  the  United  States,  to  Louisiana,  to  New  Mexico,  and  as 
far  as  the  shores  of  the  Gulf  of  California ;  that  is,  from  the  52°  to  the  33°  of  north 

*  (ieorgi,  Description  de  la  Russie,  iii.  1519. 
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latitude.  They  differ  from  the  zebus  of  India,  and  from  the  urus  of  Europe  ;  but 
the  thick  wool  which  clothes  their  back  and  neck,  as  well  as  the  beard  that  covers 
their  chin,  remind  us,  it  must  be  confessed,  of  the  bison,  described  by  the  ancients 
as  an  animal  inhabiting  Scythia.* 

Mention  is  made  of  a  JWusk  ox,  which  inhabits  the  extremities  of  |  Musk  ox. 
America,  between  the  Welcome,  Baffin's  bay,  and  the  Copper  River.  According  to 
other  accounts,  it  wanders  as  far  as  towards  the  Pacific  Ocean.  |  It  is  alleged  to 
be  a  species  of  buffalo,  but  the  accounts  are  still  very  vague  as  to  this  point.  The 
Mexican  stag  is  to  be  met  with  in  both  Americas,  so  that  we  cannot  ascertain  its 
native  country ;  but  the  animal  resembling  a  large  sheep,  which  has  been  observed 
to  the  north  of  California,  appears  to  be  different  from  the  analogous  species  which 
browse  in  Peru. 

The  Yaguar,  the  tiger  of  the  new  world,  resembles  the  ounce  in 
strength,  and  the  panther  in  skin.  Zimmermann  proves,  from  the  narra- 
tives of  modern  travellers,  that  there  are  of  the  species  of  yaguars  some 
which  equal  the  tiger  in  size. — The  Puma,  or  the  Couguar,  which  has  been  called 
the  American  lion,  has  a  body  more  nearly  resembling  the  wolf,  arid  a  head  like  that 
of  the  leopard  of  Guinea.  These  are  two  kinds  quite  unknown  to  the  old  world. 
The  yaguars  supposed  to  have  been  seen  in  Mexico,  were  probably  either  ounces  or 
lynxes.  It  is  equally  doubtful  whether  this  animal  has  advanced  as  far  as  the  cold 
country  of  Patagonia.  The  cougnar  is  not  distributed  farther  than  the  45°  of  south 
latitude. 

The  Lama  or  Guanaco,  which  has  been  improperly  named  the  camel  |  Lama, 
of  the  new  world ;  and  the  Paco,  which  in  its  domestic  state  is  called  bicunua,  or 
vigonia,  or  Peruvian  sheep,  inhabit. Chili  or  Peru,  to  the  10°  south  latitude;  they 
are  distributed  neither  in  the  plains  of  Tucuman,  nor  in  those  of  Paraguay.  J 

The  Tapir  is  the  largest  quadruped  of  South  America,  although  it  is  |  Tapir, 
only  the  height  of  a  cow  ;  the  armadillo,  the  tajassou,  the  idle  ai,  or  sloth,  the  Four- 
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milier,  or  ant-eater,  the  Tamanoir,  the  different  Jlgoutis  and  Coatis, 
species,  all  of  which  acknowledge  South  America  as  the  place  of  their 
nativity,  do  not  in  general  spread  beyond  the  tropic.  The  tajassou,  however,  accord- 
ing to  some  accounts,  is  found  in  Chili.     The  small  long-tailed  apes$  the  Sapajoiis 
or  Marmosets,  the  Tamarins,  the  sagouins,  arid  other  similar  species,  are  I  Marmosets, 
very  numerous,  very  various,  and  very  pretty  over  all  the  torrid  zone  of  j  Sae°uins»  &«. 
America ;  they  essentially  differ  from  the  Apes  of  Africa  and  Asia. 

On  the  confines  of  the  temperate  zone,  We  observe  stags  of  different  kinds,  the 
beaver  of  Chili,  various  Camais,  similar  to  hares,  and,  according  to  Molina,  the 
horse  with  cloven  feet.  The  species  which  exclusively  belong  to  the 
New  Continent,  are,  as  we  have  seen,  very  numerous  ;  but  they  are  of 
a  much  smaller  size  than  the  analogous  species  which  live  under  the  same  latitudes 
in  the  ancient  world.  Physical  geography  informs  us  of  the  causes  of  this  pecu- 
liarity. Do  we  not  know  the  peculiar  configuration  of  the  American  continent? 
Mountains  cold,  and  partly  barren,  are  immediately  succeeded  by  marshy  forests, 
and  plains  continually  inundated.  The  torrid  zone  in  America  affords  but  a  small 
extent  of  land  ;  the  temperate  zone  of  the  North  is  encroached  on  by  cold  marshes;  in 
that  of  the  South,  the  continent  tapers  almost  into  a  point.  Thus,  throughout  the 
whole  of  this  continent,  the  larger  species  of  animals  are  either  strangers  to  the  cli- 
mate, or  have  not  room  for  the  full  development  of  their  energies.  On  the  other  hand, 
imported  animals  which  agree  with  the  climate  of  America,  lose  nothing  of  their 
size,  their  beauty,  or  their  strength.  The  horse  and  the  ox  have  not  in  the  least  de- 
generated in  the  extensive  pastures  of  Paraguay.  If  the  human  race  appears  to  have 
undergone  deterioration  in  America,  this  should  be  ascribed  rather  to  political  than 
to  physical  causes. 

.  If  reptiles  and  insects  abound  in  America,  if  they  there  attain  a  larger  size  than  any 
where  else,  it  is  only  when  considered  relatively  to  the  known  regions  of  Africa. 

*  "  Villosi  terga  bisontes."     Sen.  Hippol.  v.  64. 

f  P.  Marco  de  Niza,  quoted  by  Zimmermann,  Almanach  de  Voyages,  1806,  p.  73. 

*  Helms,  Voyage  de  Buenos-Ayres  a  Lima.    Azara,  Quadrupeds  de  Paraguay, 
VOL.  I.— I  i 
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These  regions,  peopled  from  time  immemorial,  have  seen  their  primitive  animals  fly 
before  the  face  of  man ;  but  who  knows  whether  the  unexplored  interior  of  that  con- 
tinent does  not  contain  extensive  marshes,  as  thickly  peopled  with  icptiles  and 
insects  as  the  coast  of  Guyana?  Does  not,  moreover,  the  Delta  of  the  Ganges  swarm 
with  serpents  of  enormous  size  ? 

The  distinctive  character  of  South  American  zoology  consists  then, 
principally,  in  the  difference  of  species,  a  difference  which  proves  how 
little  intercourse  this  great  peninsula  has  had  with  the  rest  of  the  world ; 
it  has  not  received  any  species  even  from  North  America,  while  the  latter  country 
has  beheld  the  number  of  its  animals  augmented  by  accessions  from  those  of  South 
America. 

We  have  still  to  consider  another  province  of  the  animal  kingdom,  a 
province  hitherto  imperfectly  explored,  but  certainly  very  distinct  from 
those  which  we  have  already  examined.  The  islands  to  the  South  East  of  Asia,  as 
well  as  the  great  island  of  New  Holland,  occupy  a  position  very  similar  to  that  of 
South  America.  In  them,  therefore,  should  be  the  cradles  of  races  of  animals  very 
different  from  those  of  the  two  Continents.  These  races,  however,  are  far  from 
being  plentifully  distributed  in  the  remainder  of  that  vast  archipelago,  which  is 
placed  in  the  centre  of  the  great  ocean.  We  do  not  find  there  the  Ornithorinques, 
Kan)?mroof,  I  nor  the  Wombat,  nor  the  Opossum,  nor  the  Kangaroos,  animals  peculiar 
wombau.  |  to  -jyew  Holland.  We  must,  however,  remark  that  these  species  resem- 
ble the  didelphes  which  are  common  in  the  neighbouring  islands  of  Asia,  that  opossums 
are  met  with  in  the  Moluccas,  that  in  Java,  there  are  Kangaroo-philanders,  and  that,  if 
the  flying  phalanger  resides  in  New  Holland,  the  white  phalanger  inhabits  the  island  of 
Amboyna.  Labillardiere  found  the  lizard  of  Amboyna  in  the  Friendly  Islands.  We 
may  add,  that  the  Cossiowary  belongs  equally  to  the  Molucca  islands,  to  Java,  and 
JJjff  0"tfn°u"  I  -^ew  Holland;  and,  without  waiting  till  it  be  discovered  whether  there 
&c.  I  exist  in  that  great  island,  the  Babiroussa,  or  stag  hog,  the  Cervus  axis, 

the  Ourang-outang,  and  other  mammiferi  of  Borneo,  the  Philippines,  and  the  Moluc- 
cas, we  may  consider  the  fifth  part  of  the  globe,  or  the  Oceanic  countries  to  the 
south  east  of  the  Chinese  sea,  as  the  native  region  of  an  assemblage  of  animal 
tribes,  of  which  future  discoveries  shall  increase  the  number  and  unfold  the  rela- 
tions. 

These  general  views  of  the  geographical  distribution  of  animals,  however  imper- 
fect they  may  be,  may  assist  our  readers  in  classifying  the  numerous  details  of  our 
subsequent  and  particular  descriptions  of  regions  and  countries. 
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Continuation  of  the  Theory  of  Geography.     Of  the  Earth,  considered  as  the  abode 

of  Organic  Beings. 


SECTION  III. 

OP  MAN,  PHYSICALLY  CONSIDERED. 


Dignity  of,  THE  physical  organization  of  man,  while  it  subjects  him  to  those  laws 

I  of  generation,  growth  and  dissolution,  which  extend  to  all  orders  of 
living  nature,  bears  at  the  same  time,  in  each  of  its  parts,  and  as  a  whole,  a  character 
so  peculiar,  so  extraordinary,  and  so  sublime,  that  it  is  impossible  to  suppose  even 
the  most  distant  relationship  between  the  brutes,  which  do  nothing  but  feed  and  pro- 
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pagate  on  the  surface  of  the  earth,  and  him  who  is  born  to  exercise  dominion  over 
them.  That  upright  and  elevated  port,  which  indicates  both  dignity  and  courage  ; 
those  hands,  the  trusty  instruments  of  our  will;  the  dexterous  performers  of  the  most 
magnificent,  as  well  as  the  most  useful  works ;  those  eyes,  uplifted  from  the  dust, 
whose  intelligent  glance  can  survey  the  immensity  of  the  heavens;  those  organs, 
which  enable  us  to  express  thought  by  articulate  sounds  of  endless  variety ;  the 
admirable  union  of  strength  and  suppleness  in  all  our  members ;  finally,  the  har- 
mony and  perfectibility  of  all  our  senses,  assign  to  us  the  first  rank  amongst  living 
beings,  and  give  us  both  the  right  to  claim  and  the  power  to  hold  the  empire  of  the 
earth. 

Anatomy  and  physiology  have  placed  these  truths  beyond  the  reach  of  dispute.* 
Those  naturalists  who  have  pretended  to  confound  the  human  species  with  that  of 
monkeys,  notwithstanding  the  essential  difference  in  the  feet,  in  the  organs  of  speech, 
and  the  notes  of  the  voice,  appear  to  recognize  no  fixed  principle  whatever  in  their 
classification  of  the  species  of  animals. 

Even  the  apparent  disadvantages  of  our  organization  powerfully  acce-  I  Effects  of  our 
lerate  the  improvement  and  the  happiness  of  human  existence.  En-  |  or&anizs"ion. 
dowed  with  the  strength  of  the  lion,  mailed  like  the  elephant,  or  clothed  with  a  skin 
impenetrable  to  cold  and  humidity,  we  should  perhaps  have  remained  benumbed  in 
stupid  indolence,  and  ignorant  of  all  the  arts  of  life.  The  extreme  feebleness  of  the 
human  frame  at  the  moment  of  its  birth,  the  slowness  of  its  growth,  the  multiplicity 
of  its  wants,  all  those  infirmities,  all  those  ills  which  nature  has  appointed  as  our 
attendants  in  the  journey  of  life,  serve  as  so  many  spurs  to  quicken  our  dormant 
faculties,  and  as  so  many  bonds  by  which  man  is  knit  together  with  man.  Hence 
the  origin  of  civil  society.  From  the  long  lasting  helplessness  of  infancy,  arises 
the  endearing  relation  of  parents  and  children ;  from  this  relation  springs  the  per- 
manent nature  of  the  conjugal  union.  The  union  of  men  in  families  is  followed 
by  the  formation  of  tribes  and  nations.  It  is  by  uniting  with  his  fellows,  and  living 
together  under  one  common  law,  that  man  has,  as  it  were,  created  man;  it  is  by 
forming  a  correct  estimate  of  his  weakness,  and  by  inventing  instruments  to  assist  it, 
that  he  has  obtained  the  mastery  and  the  management  of  the  powers  of  nature :  he 
has  felt  his  penury,  and  the  stimulus  of  this  uneasy  feeling  has  procured  for  him  his 
true  wealth. 

This  animal,  so  distinguished  from  all  others,  forms  in  the  scale  of 
being  an  insulated  order,  which  contains  no  more  than  one  genus  and 
one  species;  for  we  understand  by  species,  a  certain  number  of  organic  beings  which 
propagate  each  other,  and  which  differ  only  in  qualities  that  are  variable  and  distinct 
from  the  characters  marking  the  species.  Now,  all  the  nations  and  tribes  of  human 
beings  of  which  we  have  any  knowledge,  produce,  by  sexual  intercourse,  individuals 
that  are  prolific,  or  capable  of  producing  other  human  beings  in  their  turn.  And, 
on  the  other  hand,  the  differences  observable  in  these  tribes  are  confined  to  qualities 
which  we  still  see  every  day  varying,  according  to  the  nature  of  the  food  which  is 
eaten,  and  from  the  influence  of  climate  and  disease,  "f 

The  first  of  these  assertions  does  not  require  illustration.  The  numerous  classes 
of  mongrels  and  mulattoes  produced  by  the  union  of  the  different  human  tribes,  are 
sufficiently  known.  As  to  the  second  point,  we  observe  that  the  differ- 
ences by  which  the  varieties  or  tribes  of  the  species  are  distinguished, 
relate  to  the  stature,  or  the  physiognomy,  or  the  colour  of  the  skin,  or 
the  nature  of  the  hair,  or,  lastly,  to  the  form  of  the  skull  or  cranium. 

Every  person  knows  that  a  simple  mode  of  life,  abundance  of  nutricious  food,  and 
a  salubrious  atmosphere,  give  to  all  organic  beings  large  and  graceful  forms.  The 
example  of  the  Laplanders  and  Hungarians,  whose  language  indicates 
their  common  origin,  and  who  differ  extremely  in  stature  and  physiog- 
nomy, sufficiently  proves  that  the  beauty  of  the  same  race  varies  with  the  climate 
and  the  qualities  of  the  country.  The  Germans  of  Tacitus,  those  Patagonians  ef 

*  See  Cuvier,  Legons  <T  Anatomic  compare,  etc. 
f  Blumenbach,  De  Varietate  native  generis  humanu 
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Europe,  are  no  longer  found  in  civilized  and  cultivated  Germany,  whilst  the  Hol- 
lander, in  the  interior  of  the  colony  of  the  Cape,  has  become  almost  a  giant.*  How 
many  contrasts  do  we  not  meet  with  in  a  single  nation,  and  at  inconsiderable  dis- 
tances? The  female  peasants  of  Westrogothia  are  uncommonly  pretty,  and  those  of 
Dalecarlia  are  in  general  ugly,  although  both  provinces  occupy  the  centre  of  the 
real  country  of  the  Goths.|  Violent  passions,  the  yoke  of  superstition,  dull  or 
cheerful  occupations,  habits  of  activity  or  indolence,  stamp  a  permanent  character 
on  the  physiognomy  of  whole  nations. 

Artificial  phy-  Several  differences  of  physiognomy  are,  partly  at  least,  the  effect  of 
•ioguomy.  art>  ]\f  umerous  eye-witnesses  concur  in  assuring  us,  that  the  Negroes,]; 
the  inhabitants  of  Brazil  and  the  Caribbees,§  the  people  of  Sumatra,  and  those  of 
the  Society  Islands,  (|  depress  and  flatten;  with  great  care,  the  nose  of  new-born  in- 
fants, a  practice  which  indeed  could  not  have  given  rise  to  such  a  hereditary  confi- 
guration, but  which  contributes  to  render  the  exceptions  extremely  rare, 
causes  of  YB-  Variety  of  colour  seems  equally  to  depend  upon  external  circum- 
riety  of  colour.  ytanccs.  Jn  the  same  nation  we  often  observe  individuals  of  extremely 
different  complexions.  While  the  Moorish  ladies,  shut  up  in  their  houses,  and 
scarcely  ever  exposed  to  the  sun,  have  complexions  *of  a  dazzling  whiteness,  the 
women  of  the  lower  ranks,  even  in  their  youth,  acquire  a  colour  approaching  to  that 
of  soot. Tf  The  Abyssinian  mountaineers  are  as  fair  as  the  Spaniards  or  the  Neapo- 
litans, whilst  the  inhabitants  of  the  plains  are  almost  black.**  Amongst  the  Creoles, 
or  Europeans  born  in  India,  the  women  are  distinguished  from  their  sisters  born  in 
Europe,  by  the  spiightliness  of  their  look,  and  the  ebony  colour  of  their  locks.||  The 
cause  of  colour  exists  in  the  mucous  and  reticular  texture,  [rete  mucosuni]  which  is 
immediately  under  the  epidermis.  If,  from  the  influence  of  extreme  heat,  or  from 
some  other  local  cause,  there  is  an  excess  of  carbon  in  the  animal  economy,  it  is 
thrown  out  along  with  the  hydrogen,  by  the  action  of  the  blood-vessels  of  the  cuticle; 
but  having  been  precipitated  by  the  contact  of  the  atmospheric  air,  it  becomes  fixed 
in  the  rete  mucoswn.  The  application  of  these  principles,  which  we  owe  to  modern 
chemistry,  enables  us  to  explain  why  the  skin  of  white  men  blackens  in  certain  ma- 
ladies, whilst  negroes,  in  the  same  circumstances,  grow  white,  or  rather  yellow. 
JJfflcu^yon^  I  BotrT  phenomena  indicate  a  derangement  in  the  secretions.  But  we  will 
cok>uUr.JeC  I  not  conceal  the  only  difficulty  with  which  this  explanation  is  attended. 
If  the  negroes  descend  from  a  race  originally  white,  millions  of  years  must  have 
elapsed  before  the  repeated  action  of  the  climate  could  have  rendered  their  black 
colour  hereditary.  But,  geological  monuments  seem  to  show  that  the  antiquity  of 
the  human  species  falls  greatly  short  of  such  a  period.  "  Either  then,"  will  some 
philosophers  say,  "  either  allow,  for  the  action  of  the  causes  which  have  formed  the 
various  races  of  men,  an  immense  series  of  ages,  or  admit  that  these  races,  if  they 
have  existed  only  for  5000  or  6000  years,  must  have  sprung  from  different  pairs  that 
were  originally  stamped  with  all  the  characters  of  their  descendants."  It  is  by  a 
course  of  observations  upon  the  negroes  transported  from  Nova  Scotia,  and  other 
countries,  that  our  remote  posterity  shall  be  enabled  to  solve  this  difficulty, 
variety  of  The  numerous  varieties  of  hair  equally  depend  upon  the  secretions  of 

htir"  I  the  elementary  substances,  of  which  the  body  is  composed.     But  here 

the  facts  appear  contradictory.  Among  the  civilized  nations  of  Europe,  the  hair  in- 
variably becomes  of  a  lighter  colour,  as  we  advance  towards  the  north.  Amongst 
the  barbarous  nations  of  Africa,  Asia,  and  America,  the  same  colour  of  hair  is  found 
in  climates  completely  different.  While  the  dark-haired  Italian,  and  the  Scandina- 
vian with  his  flaxen  locks,  although  belonging  to  the  same  variety  of  the  human  spe- 
cies, exhibit  the  effects  of  the  action  of  climate,  the  Laplanders  and  the  Samoidcs 

•  Barrow's  Travels  in  Africa.     Sparmann,  Thunberg,  &c. 

f  Arendt,  Voyage  en  Suede.    Thunb.erg,  i.  234,  &c. 

$  Report  of  the  Committee  for  the  consideration  of  the  Slave  Trade,  1789.  fol.  p.  1.  c.  1. 

§  Lcry,  Voyage  au  BreYil,  p.  m.  98. 365.  Delaborde,  Relation  des  Caraibes,  Paris,  1764.  p.  129. 

H  Marsden's  History  of  Sumatra,  p.  38.    Forster,  Bemerkungen,  &c.  p.  433,  and  516. 

f  Poirct,  Voyage  en  Barbaric,  i.  31.  **  Bruns,  Afrika,  ii.  119. 

tt  Hawkesworth's  Collection  of  Voyages,  iii.  p.  374. 
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have  hair  as  black  and  as  rough  as  the  inhabitants  of  Mongul,  Thibet,  and  China,  a 
race  with  which,  for  other  reasons,  we  must  assign  them  a  common  origin.  All  the 
negro  tribes  have  woolly  hair,  even  the  Jalops,  who  have  theirs  a  little  longer  and 
less  curled.* 

It  does  not  appear  that  the  hair  of  the  Americans  presents  any  shades  I  cause  with  the 
of  difference  compared  to  those  which  we  observe  in  European  nations.  |  Europeans. 
We  might  attempt  to  explain  this  fact,  by  supposing  that  the  nations  of  the  Euro- 
pean race,  having  separated  at  an  early  period,  occupied  countries  extremely  diver- 
sified in  regard  to  climate,  and  pursued  very  different  modes  of  living,  whilst  the 
Mongul  or  negro  tribes  must  have  multiplied  at  first  in  a  physical  region,  whence 
they  spread  themselves,  perfectly  formed,  into  the  countries  which  they  now  inhabit. 
But  this  explanation,  not  admitting  of  being  applied  to  the  Americans,  cannot  jsn- 
tirely  solve  the  difficulty.  The  nature  of  the  hair  still  remains  one  of  the  most  specious 
arguments  in  favour  of  the  system  which  supposes  a  plurality  of  species  of  men. 

We  observe,  however,  that  in  the  European  race,  the  colour  of  the     influence  of 
hair  appears  to  change  with  the  civilization,  or  rather  with  the  degeneracy     civilization, 
of  nations.     The  fair-haired  race,  which,  in  the  age  of  Homer,  furnished  Greece 
with  kings  and  heroes,  still  existed  in  the  days  of  Tacitus  in  Belgic  Gaul  and  in 
Germany;  but  now  it  appears  to  have  become  extinct  in  the  cities  of  the  north.    Is 
it  the  fact  that  spicy  food,  beverage  abounding  in  alcohol,  luxury,  and  voluptuousness, 
gradually  change  the  physical  constitution  of  these  nations? 

The  varieties  in  the  form  of  the  cranium  or  skull,  seem  to  be  of  more 
importance  than  all  those  we  have  examined ;  at  the  same  time,  since 
the  researches  of  Mr.  Gallf  have  demonstrated,  that  the  external  configuration  of 
the  cranium  depends  upon  the  form  of  the  brain,  we  can  scarcely  consider  diversities 
in  a  substance  which  is  soft,  and  susceptible  of  every  form,  as  presenting  a  character 
unequiocally  marking  a  diversity  of  species. 

The  form  of  the  cranium  appears  to  us  to  depend  as  much  as  the  |  General  cause, 
physiognomy  upon  the  moral  character  of  the  individuals.  Though  it  is  impossible 
to  assign  to  every  passion,  and  to  every  faculty,  a  separate  organ  in  the  brain,  it  is  cer- 
tain that  men  of  great  talents,  and  of  strong  passions,  have  the  head  more  varied; 
with  bumps  and  protuberances  than  the  multitude.  Another  fact  is,  that  in  those 
nations,  the  individuals  of  which  most  nearly  resemble  each  other  in  character,  and 
which  have  been  least  mixed  with  other  tribes,  the  skulls  appear  to  have  been  cast 
in  one  common  national  mould.  When  we  see  the  head  of  one  Hindoo,  we  see 
the  heads  of  the  whole  nation  :J  on  the  contrary,  in  Europe,  where  the  characters 
of  individuals  vary  extremely,  we  find  skulls  of  every  form,  even  the  most  remote 
from  what  we  reckon  the  regular  shape. 

Independently  of  this  general  cause,  to  which  should  be  added  the  Artificial 
effects  of  food  and  climate,  the  form  of  the  head  is  frequently  modified  cause- 
by  artificial  means.  A  pressure  continually  applied  for  a  great  number  of  years^ 
much  more  frequently  imparts  to  the  smooth  bones  of  the  head  a  peculiar  configu- 
ration, which  becomes  even  national  at.  last.  This  effect  may  be  produced  by  the 
manner  in  which  some  nations  place  their  children  in  the  cradle,  or  by  manual  com- 
pression, long  and  carefully  applied.  Vesale  relates,  that  in  his  time  almost  all  the 
Germans  had  the  head  flattened  behind,  and  enlarged  at  the  sides,  because  they 
were  always  laid  on  their  backs  whilst  in  the  cradle.  §  The  Belgians,  on  the  con- 
trary, who  were  accustomed  in  infancy  to  sleep  on  their  sides,  were  remarked  for 
the  length  of  their  head.  The  American  savages,  from  South  Carolina  to  New 
Mexico,  have  all  of  them  the  skull  depressed,  because  they  lay  their  children  in  the 
cradle  in  such  a  position  that  the  crown  of  the  head,  which  is  placed  upon  a  bag 
filled  with  sand,  supports  almost  the  whole  weight  of  the  body.|| 

*  Bruns.  Afrika,  v.  69. 

f  Gall  and  Spurzheim.    Anatomic  du  cerveaux,  &c.  Sec.  avec  fig.  Chez.  Scliaell. 

*  Comp..the  fine  work,  "  Les  Hindous,"  par  M.  Solvyns. 
§  Vesale,  qouted  by  Blumenbach,  §  63. 

y  Adair's  History  of  the  North  American  Indians,  p,  9. 
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People  who  A  practice  prevalent  in  ancient  as  well  as  modern  times,  in  our  cli- 

outof'form.  |  mates,  and  in  the  most  distant  countries,  is  to  bring  the  head  of  the 
new-born  infant  to  a  national  form  by  means  of  bandages,  different  sorts  of  instru- 
ments, or  even  the  simple  pressure  of  the  hands.  This  custom  obtained  for- 
merly, and  still  continues,  among  the  inhabitants  of  several  parts  of  Germany;* 
among  the  Belgians  ;|  the  French  ;J  in  several  districts  of  Italy;  among  the  Islanders 
of  the  Grecian  Archipelago ;§  the  Turks;  the  ancient  Sigyni,  and  the  Macrocephali 
of  the  Euxine  Sea;||  it  prevails  to  this  day  among  the  inhabitants  of  Sumatra  and 
Nicobar;1T  and  particularly  amongst  the  different  nations  of  America,  such  as  the 
people  of  Nootka  Sound;**  the  Chactas;  the  native  inhabitants  of  Georgia;  the 
Waxsaws  of  Carolina ;  the  Caribbees ;  the  Peruvians  ;||  the  Omagnas ;  J J  together 
with,  the  negroes  of  the  Antilles.  §§  This  practice  was  forbidden  in  Spanish  Ame- 
rica, by  the  decree  of  a  national  council.  ||||  We  are  in  possession  of  the  most  exact 
descriptions  of  the  means  which  these  savages  employ  to  give  the  heads  of  their 
children,  by  an  uniform  pressure,  the  configuration  they  desire. HIT  This  fact  being 
established  by  so  many  unexceptionable  witnesses,  all  which  remains  now  is  to  ascer- 
tain whether  the  forms  of  the  cranium,  obtained  by  these  means,  become,  after  a 
if  these  thapes  I  long  series  of  generations,  natural  and  hereditary.  Hippocrates,  in  his 
diury1? he  I  treatise  on  air,  waters,  and  situations,  mentions  particularly -the  Macro- 
cephali,  a  nation  in  the  vicinity  of  the  Pontus  Euximus.  According  to  him,  no  other 
people  had  the  head  shaped  like  theirs :  and  this  conformation  originally  resulted 
from  a  particular  practice.  The  Macrocephali  regarded  a  long  head  as  the  index 
and  symbol  of  courage ;  in  conformity  with  this  opinion,  they  moulded  the  heads  of 
their  infants  at  birth,  and  endeavoured,  by  various  contrivances,  to  give  them  length 
at  the  expense  of  breadth.  The  form  at  last  became  natural,  and  no  care  was  re- 
quired to  produce  it. 

There  are  also  in  the  form  of  the  human  body,  other  diversities  which 

appear  peculiar  to  nations,  and  perhaps  to  different  varieties  of  the  hu- 
man species.  It  is  alleged  that  several  savage  tribes  have  moveable  ears;  but  it 
has  been  probably  under  the  impulse  of  a  satirical  spirit,  that -some  authors  have 
assured  us,  that  the  ancient  Batavians  had  ears  singularly  deformed,  and  that,  amongst 
the  inhabitants  of  Biscay  r  these  organs  are  of  an  unusual  length.  The  pendent 
breasts  of  the  negresses  are  occasioned  by  the  practice  of  suckling  their  infants  sus- 
pended from  their  backs.  The  fulness  of  this  part  seems  to  be  the  effect  of  a  warm 
and  humid  climate. 

We  shall  notice  elsewhere  the  deformity  of  the  Boschman  women  in  South  Africa. 
Amongst  the  tribes  of  the  South  Sea,  or  Great  Eastern  Ocean,  the  chiefs  owe  their 
swollen  legs  to  their  indolence  and  manner  of  sitting.  Perhaps  also  the  elephantiasis,  a 
malady  frequent  in  Africa,  Arabia,  and  Indostan,***  extends  over  the  Oceanic  coun- 
tries. The  crooked  legs  of  the  negroes,  which  had  been  observed  by  the  ancients, f  j" | 
appear  equally  common  amongst  the  Mongol  nations.  JJJ  This  deformity  has  been 
attributed,  either  to  their  being  prematurely  accustomed  to  the  saddle,  or  to  the  pos- 
ture in  which  they  are  placed,  during  the  period  of  lactation,  fastened  to  the  back  of 
the  mother,  and  clinging  to  her  forcibly  with  their  knees. 

There  are  more  important  varieties  in  the  shape  and  proportion  of  the 

lower  limbs,  and  which  are  peculiar  to  the  nation  or  the  tribe.     The 
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•  J.  Chr.  Gottl.  Ackermann,  dans  Neus  Magasin  fur  Aerzte,  de*  Baldinger,  vol.  ii.  p.  5,  6. 

f  Spigel,  de  Hum.  Corp,  Fabrica,  p.  17.  $  Andry,  Orthopedic,  vol.  ii.  p.  3. 

4  Philites,  a  physician  of  Epirus,  quoted  by  Blumenbach.  Strabon,  1.  xi.  p.  358.  Hipp, 
dc  JErib.  aq.  et  loc.  H  Marsden's  History  of  Sumatra,  p.  38. 

1  Nic.  Fontana,  in  the  Asiatic  Researches,  vol.  iii.  p.  151.          •*  Meares's  Voyages,  p.  349. 

ft  Oviedo,  Histoire  Gener.  de  las  Indians.  Torquemada,  Monarchia  Indiana,  vol.  iii.  Ulloa, 
Relacion  del  Viage,  vol.  ii.  p.  533. 

tt  La  Comlamine,  Mem.  de  1'Academie  des  Sciennes,  1745,  p.  427. 

§§  Thibault  de  Chanvalon,  Voyage  a  la  Martinique,  p.  39. 

HH  Jos.  Saenz  de  Aguire,  Collectio  Maxima  Conciliorum  Omnium  Hispaniae  et  Novi  Orbis, 
vol.  vi.  p.  204.  11  Journal  de  Physique,  d'Aout.  1791,  p.  32. 

*••  Allard,  Histoire  d'uneMaladie  Particulieure  au  Systeme  Lymphatique. 

Iff  Arist,  Problem  v.  14,  &c,  ^  Pallas,  sujr  lea  Nations  Mongolcs,  vol.  i.  p.  93. 
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savages  of  New  Holland  have  legs  extremely  long  and  slender.*  It  is  not  true  that 
this  peculiarity  occurs  amongst  the  Hindoos,  as  we  are  told  by  an  observer  unworthy 
of  credit.  •(*  But  it  appears  certain  that  the  Mongols  and  Americans  have  their  legs 
and  thighs  too  short  in  proportion  to  the  rest  of  the  body.  Some  nations  have  small 
hands  and  feet.  The  Hindoo  sabres,  frequently  brought  into  England,  are  too  small 
in  the  hilt  to  be  wielded  by  most  Europeans.]]  We  might  refer  also  to  the  Chinese, 
the  Kamchadales,  the  Esquimaux,  the  Peruvians,  the  Hottentots,  and  the  inhabitants 
of  New  Holland.  § 

Nations  differ  very  much  in  the  degree  of  strength  with  which  they  I  Different 
are   endowed.      The  interesting  experiments  of  Peron  and  Regnier,  |  stX?.  ° 
have  proved  that  savage,  or  half  civilized  nations,  yield  to  the  Europeans  in  all  kinds 
of  active  force ;  but  we  have  no  doubt  that  they  possess,  in  a  more  eminent  degree, 
that  passive  force  which  resists  the  inclemency  of  the  seasons. 

After  summing  up  all  the  observations  made  by  travellers,  the  celebrated  Blumen- 
bach  reduces  all  the  varieties  of  the  human  species  to  Jive  principal 
types  or  models,  on  which  a  deliberate  and  minute  examination  has  ena- 
bled us  to  make  only  a  few  slight  modifications. 

The  first  variety  occupies  the  central  parts  of  the  old  continent,  1  Central  vari- 
namely,  Western  Asia,  Eastern  and  Northern  Africa,  Hindostan,  and  |  tinent? 
Europe.  Its  characters  are,  the  colour  of  the  skin  more  or  less  white  or  brown;  the 
cheeks  tinged  with  red ;  long  hair,  either  brown  or  fair ;  the  head  almost  spherical, 
the  face  oval  and  narrow;  the  features  moderately  marked;  the  forehead  smooth; 
the  nose  slightly  arched ;  the  mouth  small ;  the  front  teeth  perpendicularly  placed  in 
the  two  jaws;  the  lips,  particularly  the  lower  one,  slightly  pouting;  the  chin  full 
and  round.  The  regularity  of  the  features  of  such  a  countenance,  which  is  that  of 
the  European,  causes  it  to  be  generally  considered  as  the  most  handsome  and  agree- 
able. The  features  of  the  Hindoo,  the  Abyssinian,  and  the  Breber,  or  inhabitant  of 
Mount  Atlas,  do  not  essentially  differ  from  those  of  the  European,  except  in  the 
colour  of  the  skin,  which  is  darkened  from  the  effects  of  the  climate,  and  which, 
moreover,  amongst  the  Hindoos,  and  even  the  Abyssinians,  acquires  a  very  fair  tint 
in  the  mountainous  provinces.  Blumenbach  designates  this  race  the  Caucasian; 
but  by  bestowing  this  name  he  invades  the  province  of  civil  history,  which  assigns 
us  no  reason  for  believing  the  people  of  Caucasus  to  be  more  ancient  than  those  of 
Mount  Atlas  or  the  Alps.  Neither  physiology,  nor  physical  geography,  furnish  the 
least  proof,  that  this  variety  of  the  human  species  has  had  a  common  origin ;  it  has 
formed  itself  wherever  there  existed  the  physical  causes  on  which  it  depends. 

The  second  variety  is  that  which  was  at  first  erroneously  designated  I  Eastern  va- 
under  the  appellation  of  Tartar,  though  the  Tartars,  properly  so  called,  |  continent.6  ° 
do  not  belong  to  it.     We  shall  call  it  the  Eastern  Race,  or   Variety  of  the  Ancient 
Continent.     The  following  is  its  character ;  yellow  colour;  hair  black,  stiff,  straight, 
and  not  very  thick;  *the  head  almost  quadrangular;  the  face  large,  flat,  and  depressed; 
the  features  indistinctly  marked,  and,  as  it  were,  blended  together;  the  space  between 
the  eyebrows  large  and  smooth ;  the  nose  small  and  flat ;  the  cheeks  round  and  pro- 
minent; the  opening  of  the  eyelids  narrow  and  linear;  the  chin  pointed. 

This  variety  comprises  all  the  Asiatics  to  the  east  of  the  Ganges,  and  of  Mount 
Belour,  except  the  Malays  of  the  extremity  of  the  peninsula  beyond  the  Ganges.  In 
Europe  this  variety  is  found,  according  to  Blumenbach,  amongst  the  Laplanders  and 
the  Finns;  and  in  America,  amongst  the  Esquimaux,  from  Behrings  Straits  to  Green- 
land. But  we  are  convinced  that  the  Finlanders,  descendants  of  the  ancient  Scy- 
thians of  Europe,  should  be  classed  with  the  first  variety,  of  which  they  form  a  veiy 
ancient  subdivision,  having  mixed  with  the  Celts  and  the  Basques,  as  will  be  shown 
in  the  description  of  Europe. 

*  P£ron,  Vovages  aux  terres  Australes,  Atlas,  pi.  xx. 

f  La  Boullaye  le  Gouz,  Voyages  et  Observ.  p.  153.     Comp.  Solvyns,  I.  c. 

*  Hodge's  Travels  in  India,  p.  3. 

$  De  la  Barbinais,  Voyage  autour  du  Monde,  vol.  ii.  p.  62.  Dampier's  Continuation  of 
Voyage  round  the  World,  p.  100  Wales  Philosoph.  Transact,  vol.  Ix.  p.  109 ;  and  Curtis,  ibid, 
vol.  Ixiv.  p.  383.  Watkin  Tenches  Account  of  the  Settlement  of  Port  Jackson,  p.  179. 
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The  Eastern  race  of  the  old  continent,  bounded  by  the  limits  that  we  have  just 
now  traced,  presents  a  remarkable  identity  of  tint,  physiognomy,  form  of  the  skull, 
and  even  of  language,  as  we  shall  see  in  the  sequel. 

American  ya-  I  The  American  variety  resembles,  in  several  points,  that  which  we 
I  have  been  describing.  Its  principal  characters  are,  the  copper  colour; 
hair  black,  straight,  stiff,  and  thin ;  forehead  short ;  eyes  sunk  in ;  the  nose  almost 
flattened,  and  yet  somewhat  projecting;  the  cheek  bones  in  general  prominent;  the 
face  large,  without  being  flat  or  depressed.  The  features,  viewed  in  profile,  appear 
very  marked,  and  of  a  bold  outline.  The  form  of  the  forehead,  and  the  crown,  is 
often  the  effect  of  art. 

This  variety  comprehends  all  America,  except  the  northern  extremities,  inhabited 
by  the  Esquimaux.  It  appears  to  be  composed  of  several  branches,  which  differ 
considerably;  the  complexion,  which  is  white  or  fair  amongst  the  Kristinaux,  be- 
comes almost  black  among  the  Brazilians ;  the  features  and  the  skull  are  sometimes 
flattened,  and  sometimes  lengthened.  All  these  tribes  have  a  beard,*  but  it  is  weak; 
there  are  some  who,  like  the  Mongul  and  Malay  nations,  pluck  it  out  by  the  root. 
The  opinion  that  the  American  tribes  were  destitute  of  beards,  owes  its  origin  to  De 
Paw.  Robertson  the  historian,  an  author  still  more  worthy  of  credit,  has  said,  that 
all  the  Americans  have  the  same  cast  of  countenance:  to  such  a  degree  have  the 
truths  of  physical  geography  been  overlooked  or  disregarded  by  those  who  have  un- 
dertaken to  write  the  history  of  man. 

We  shall  now  return  to  the  East,  in  order  to  consider  the  fourth  va- 
riety of  the  human  species,  that  of  the  Oceanic  countries,  or  fifth  part 
of  the  world,  designated  by  Blumenbach  under  the  too  arbitrary  name  of  the  J\lalay 
race.  The  following  are  its  still  very  uncertain  characters, — a  tawny  colour;  the 
hair  black,  soft,  thick,  abundant,  and  curled ;  the  head  slightly  shrunk  in ;  the  fore- 
head a  little  bulging  out;  the  nose  thick,  wide,  and  flattened;  the  mouth  large;  the 
upper  jaw  a  little  projecting;  the  features  viewed  in  profile,  appear  marked  and  dis- 
tinct. 

This  variety  comprehends  the  islanders  of  the  Pacific  Ocean,  the  inhabitants  of 
the  Marian,  Philippine,  Molucca,  Sunda  Islands,  and  the  indigenous  tribes  of  the 
peninsula  of  Malacca,  most  of  the  inhabitants  of  New  Holland,  and  those  of  New 
Zealand,  and  perhaps  even  some  of  the  nations  of  Madagascar.     But  how  difficult 
is  it  to  determine  any  thing  concerning  nations  so  imperfectly  known,  and  which  ap- 
pear to  include  tribes  of  different  origins !  The  immortal  Quiros,  who  first  discovered 
the  Society  Islands,  carefully  observed  the  disparity  which  exists  between  their  in- 
habitants.    He  says  that  some  resemble  the  Whites,  others  the  Mulattoes,  and  even 
the  Negroes,  t     Modern  voyagers  have  compared  the  reigning  cast  in  the  island  of 
Otaheite,  to  the  Europeans  of  the  south,  and  the  people  to  the  Mulattoes.  J     The 
very  great  extent  to  which  the  $lalay  language  prevails,  and  which  at  first  leads  us 
to  suppose  the  identity  of  these  nations,  could  be  the  consequence  only  of  ancient 
migrations  and  conquests.     At  the  same  time,  it  is  proper  to  state,  that  the  savages 
of  New  South  Wales,  who  speak  a  language  different  from  the  Malay,  exhibit,  not- 
withstanding, the  leading  physical  characters  of  the  last  mentioned  variety. 
Negro  variety.  |       The  fifth  grand  division  of  the  human  race,  or  the  Negro  variety,  is 
attended  by  no  circumstances  of  a  doubtful  nature.     The  characters  are,  colour 
black;  hair  black  and  woolly;  head  narrow,  and  compressed  on  each  side;  forehead 
very  convex  and  arched ;  the  cheek  bones  projecting ;  the  eyes  even  with  the  fore- 
head ;  the  nose  large,  and  almost  confounded  with  the  upper  jaw,  which  is  carried 
forward;  the  border  of  the  gums  narrow  and  elongated;  the  upper  front  teeth,  or  in- 
cisores,  obliquely  placed ;  the  lips,  particularly  the  upper,  very  thick ;  the  chin  drawn 
in ;  the  tegs  in  general  crooked.     This  variety,  which  is  spread  over  all  Western  and 
Southern  Africa,  is  found  also  upon  the  coasts  of  Madagascar,  probably  upon  those 
of  the  north-west,  and  of1  New  Holland,  in  the  great  islands  of  Van  Dieman's  Land, 
in  New  Caledonia,  and  New  Guinea.     It  is  even  supposed  that  it  anciently  existed 

*  Blumenbach,  Gottingen  Magazine,  &c.  &c. 

•)•  Quiros,  in  Dalrymple's  Collection  of  Voyages  to  the  Southern  Pacific  Ocean,  vol.  i.  p.  161. 

}  Bougainville,  Voyage  autour  du  Monde,  p.  211. 
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in  the  Philippine  islands,  in  Borneo,  Java,  and  Sumatra.  The  Haraforas,  who  still 
inhabit  the  interior  of  some  of  these  islands,  are  Negroes;  so  also  are  the  natives  of 
the  islands  of  Andaman.  Thus  all  the  regions  of  the  torrid  zone,  with  the  exception 
of  America,  have  produced  Negro  tribes ; — a  manifest  proof  of  the  influence  of  cli- 
mate upon  the  varieties  of  the  species.  But  when  we  observe  the  dif-  " 
ferences  between  a  real  Negro,  with  a  complexion  of  jet,  and  woolly  and 
crisped  hair;  a  CafFre,  with  a  yellow  copper  complexion,  and  long  woolly  hair;  a  na- 
tive of  Van  Dieman's  land;  a  New  Caledonian;  a  Papous,  or  New  Guinea  man,  of 
the  colour  of  soot,  with  frizzled  locks, — we  remain  uncertain  whether  these  three 
races,  separated  besides  by  seas  and  mountains,  are  each  of  them  the  original  inha- 
bitants of  their  present  abode,  or  whether  they  have  all  descended  from  a  common 
stock. 

The  Hottentots  form  another  remarkable  exception :  the  shape  of  |  Hottentots, 
their  skull  is  that  of  the  Malay  race  ;  they  have  the  complexion  and  the  thin  beards 
of  the  Mongol  variety,  but  their  woolly  hair  resembles  that  of  the  Negroes. 

Such  are  the  principal  varieties  of  the  human  species,  spread  over  the  ' 
surface  of  the  globe.  The  ancients  erroneously  imagined  that  the  tor- 
rid zone,  scorched  by  the  rays  of  a  vertical  sun,  cut  off  all  communica- 
tion between  the  inhabitants  of  the  two  temperate  zones.  This  opinion,  which  con- 
tracted the  boundaries  of  the  universe,  has  vanished  away  before  the  discoveries  of 
Columbus,  of  Gama,  and  of  Cook.  Navigators  have  found  inhabitants  in  the  most 
sultry  climates,  and  in  the  neighbourhood  of  the  poles,  upon  the  most  inaccessible 
coasts,  and  even  on  islands  that  a  boundless  ocean  seemed  to  separate  from  the  rest 
of  the  world.  The  islands  of  Spitzbergen  and  of  Nova  Zembla,  to  the  north; 
Sandwich  Isle,  the  islands  of  Falkland,  and  of  Kerguelen,  to  the  south, — are  the 
only  countries  of  considerable  extent,  which  have  been  found  entirely  destitute  of 
human  inhabitants.  Man,  therefore,  has  the  whole  earth  as  his  abode.  He  can 
live  in  every  climate,  and  his  habitations  reach  to  the  remotest  confines  of  animated 
nature.  The  Esquimaux  of  Greenland  dwell  as  far  north  as  the  80th  degree.  In 
the  other  hemisphere,  the  bleak  and  barren  Terra  del  Fuego  supports  the  wretched 
Petcheres.  The  New  World,  then,  though  in  general  thinly  peopled,  is  still  inha- 
bited from  one  extremity  to  the  other.  In  the  old  continent,  the  habitations  of  man 
form  a  collected  whole,  which  is  broken  in  upon  only  by  some  sandy  tracts ;  and  in 
the  midst  even  of  these  deserts,  man  has  peopled  the  Oasis,  those  verdant  islands 
scattered  over  an  ocean  of  sand. 

The  human  body  supports,  upon  the  banks  of  the  Senegal,  a  degree 
of  heat  which  causes  spirits  of  wine  to  boil.  In  the  north-east  of  Asia, 
it  resists  cold  which  freezes  mercury.  The  experiments  of  Fordyce,  Boerhaave,  and 
Tillet,  prove  that  man  is  more  capable  than  most  animals  of  supporting  a  very  great 
degree  of  heat.  We  have  no  doubt  that  cur  body  would  resist  extreme  cold  equally 
well,  provided  that  it  retained  the  power  of  moving.  As  the  intensity  of  the  cold 
should  scarcely  increase  beyond  the  78th  or  80th  degree,  it  is  probable  that  man 
could  sail  under  the  poles  as  well  as  under  the  equator,  if  he  were  not  arrested  by 
the  ice. 

The  power  which  man  possesses  of  speedily  accommodating  himself  1  JJJ^Jjjg; 
to  every  climate,  appears  to  spring  from  the  same  cause  which  renders  |  ent  climates, 
his  health  less  sound  and  less  steady  than  that  of  other  animals.  It  is  to  the  supe- 
rior affinity  of  the  component  particles  of  their  bodies  to  inert  matter,  that  animals 
are  indebted  for  those  instincts  of  which  we  are  destitute.  Our  senses,  on  the  con- 
trary are  not  so  poignant,  our  body  is  not  so  susceptible  of  impression,  the  impulse 
of  our  passions  is  not  so  ungovernable,  because  the  whole  of  our  organization  is 
more  subtile,  more  delicate,  and,  if  we  may  say. so,  more  intellectual.  The  insta- 
bility of  health,  and  the  uncertain  duration  of  life,  are  the  natural  consequences  of 
this  delicate  mobility  of  our  organs.  It  is  owing,  however,  to  this  same  mobility, 
that  our  organs  obey  with  ease  and  promptitude  the  volitions  of  the  soul.  A  firm 
determination  not  to  be  overcome  by  a  distemper,  but  to  bear  up  against  it,  is,  in  the 
opinion  of  physicians,  one  of  the  most  potent  medicines,  whilst  an  apprehensive  and 
desponding  imagination,  is  sure  to  aggravate  the  slightest  indisposition.  And  thus 
VOL.  I.— K  k 
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it  is  that  our  bodily  frame,  in  order  to  be  fortified  against  the  influence  of  a  new  cli- 
mate, only  waits  for  the  orders  of  the  mind,  to  which  it  serves  as  an  organ.  Under 
every  climate,  the  nerves,  the  muscles,  and  the  vessels,  by  stretching  or  relaxing,  by 
dilating  or  contracting,  soon  acquire  the  state  which  is  habitually  suited  to  the  degree 
of  heat  or  cold  that  the  body  experiences. 

It  is  commonly  said,  that  the  sum  total  of  men  living  upon  the  earth 
may  amount  to  a  milliard,  or  one  thousand  millions.  But  all  the  calcu- 
lations which  have  been  made  upon  this  subject  are  chimerical.  It  is  impossible  to 
Population  of  state  any  which  shall  even  approximate  to  truth.  Asia,  it  has  been  said, 
contains  five  hundred  millions  of  inhabitants  ;  but  it  has  been  only  by 
proceeding  upon  the  most  exaggerated  data  for  each  of  the  countries  which  com- 
pose this  quarter  of  the  world,  that  this  sum  total  has  been  arrived  at.  The  truth 
is,  we  have  no  greater  reason  for  giving  to  Asia  500  millions  than  for  giving  it  250. 
Among  the  different  accounts  respecting  China,  how  shall  we  hit  upon  th.e  true  one? 
Has  that  country  27  millions  of  inhabitants,  according  to  Sonnerat  ?  or  55  millions, 
according  to  the  extract  from  the  official  Gazette  of  Pekin  ?  or  70  millions,  accord- 
ing to  the  Russians?  or  100  millions,  as  De  Guignes  believed?  or  19,662,000,  as 
M.  Busching  informs  us  ?  or  200  millions,  agreeably  to  the  statement  of  the  Mission- 
aries ?  or,  finally,  333  millions,  as  a  Chinese  mandarin,  perfectly  veracious  no  doubt, 
assured  Lord  Macartney  ?  This  single  example  may  suffice  to  convince  the  judi- 
cious reader,  that  all  this  parade  of  figures,  is  founded  only  upon  vague  conjectures. 
We  have  endeavoured  to  compute  the  population  of  Asia,  by  collating  the  accounts 
of  modern  travellers.  We  affirm  nothing  :  we  merely  say  that  it  appears  to  us  that 
we  cannot  assign  to  Asia  more  than  from  320  to  340  millions  of  inhabitants, 
or  the  oceanic  I  The  Oceanic  division  of  the  earth,  or  that  collection  of  large  and 

I  small  islands  to  the  south  east  of  Asia,  contains  vast  spaces  almost  en- 
tirely unknown.  Carrying  partial  computations  as  far  as  possible,  we  shall  find,  from 
Sumatra  to  Easter  Island,  and  from  Manilla  to  New  Zealand,  only  about  20  millions 
of  inhabitants. 

of  Africa.  |  As  to  Africa,  the  uncertainty  is  so  great,  that,  upon  the  whole,  we  do 
not  know  whether  we  should  estimate  that  quarter  of  the  globe  at  a  population  of  45, 
or  90  millions.  One  third  of  Africa  is  so  completely  unknown,  that  it  is  not  ascer- 
tained whether  it  contains  lakes,  or  mountains,  or  sandy  deserts.  Of  the  parts  which 
are  best  known,  there  is  not  one  concerning  which  we  possess  any  correct  calcula- 
tions. All  that  we  know  is,  that  the  population  of  Egypt,  of  the  Barbary  States,  and 
of  the  empire  of  Morocco,  has  been  prodigiously  exaggerated.  Mention  is  made  of 
very  populous  countries  on  the  banks  of  the  Niger ;  but  what  traveller  deserving  of 
belief  has  seen  those  great  cities  which  should  have  more  inhabitants  than  London? 
All  pretensions  to  certain  calculation  would  be  ridiculous  ;  but,  if  we  take  a  mean 
term,  70  millions  may  be  considered  as  the  maximum  of  the  population  of  Africa, 
Population  of  I  150  millions  of  inhabitants  have  been  assigned  to  America.  But  there  is 

I  scarcely  one  third  of  this  number  whose  existence  can  be  proved.  The 
Spaniards  have  scarcely  extended  their  calculations  beyond  20  millions  of  inhabitants 
of  all  classes,  for  the  whole  population  of  their  colonies ;  and  even  this  is  perhaps  a  third 
too  much.  Brazil  has  only  one  million  of  inhabitants,  according  to  Raynal ;  but  we 
should  now  reckon  a  little  more  than  four  milions,  including  the  natives.  It  would  be 
difficult  to  discover  more  than  two  millions  in  all  the  great  and  little  Antilles,  deducting 
those  possessed  by  the  Spaniards.  The  United  States  have  (1821)  from  ten  to  eleven 
millions  of  inhabitants.  English  Canada,  and  Nova  Scotia,  with  their  dependencies, 
can  be  estimated  only  at  a  million  and  a  half.  We  shall  not  meet  with  two  millions 
of  individuals  in  the  tribes,  or  rather  the  savage  families  of  the  interior  and  north 
west.  It  is  evident,  therefore,  that  the  whole  of  America  does  not  contain  more  than 
45  or  46  millions  of  inhabitants. 
Geneni  «um-  I  Let  us  sum  up  the  whole  of  these  hypothetical  results.  Europe,  the 

I  only  quarter  which  is  known,  may  contain  170  millions  of  inhabitants. 
Asia  has  from  320  to  340  millions.  All  the  islands  of  the  Great  Ocean,  forming  the 
fifth  part  of  the  world,  may  contain  20  millions  ;  we  shall  leave  70  millions  to  Africa, 
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and  45  millions  to  America.     The  sum  total  of  the  human  race  then,  will  amount 
only  to  640  or  650  millions  of  individuals,  instead  of  a  milliard,  or  1000  millions. 

We  have  more  satisfactory  and  correct  results  as  to  the  proportions  which  subsist 
between  the  births  and  deaths,  and  the  number  of  marriages  and  of  living  individuals 
of  each  sex  and  of  every  age.* 


Numerical  pro- 
portions of 
deaths  accord- 
ing to  age. 


Same  propor- 
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The  natural  limit  of  human  life  seems  to  be  from  80  to  90  years.  Few 
men  survive  that  period — the  greater  majority  die  long  before  they  even 
approach  it.  Of  all  new  born  infants,  one  out  of  Jour  dies  the  first  year. 
Two  fifths  only  attain  their  sixth  year ;  and,  before  the  twenty-second  year,  one  half 
of  the  generation  is  consigned  to  the  grave : — the  order  which  death  observes  in  cut- 
ting off  his  victims  is  one  of  the  most  wonderful  phenomena  in  nature — the  causes 
by  which  it  is  effected  are  too  numerous  and  too  complicated  to  be  here  considered 
in  detail.  The  unhealthy  nature  of  certain  occupations,  the  impetuosity  of  the  pas- 
sions, and  the  corruption  of  manners,  prove  no  less  fatal  to  life  than  the  original 
weakness  of  the  human  frame.  In  general,  the  mean  duration  of  human  life  is 
between  30  and  40  years  ;  that  is,  out  of  30  or  40  individuals,  one  dies  every  year. 

This  proportion  varies  in  a  singular  manner,  according  to  sex,  localities,  and  cli- 
mates, and  even  from  one  province  to  another.  In  1774,  there  was,  according  to 
Sussmilch,  one  death  for  every  26  men  and  women  in  Prussian  Silesia,  and  1  for 
every  36  in  the  March  of  Brandenburg.  In  Sweden,  according  to  War- 
gentin,  they  reckon  1  in  33  for  the  men,  and  1  in  35  for  the  women.  In 
Denmark,  the  proportion  is,  according  to  the  statistics  of  Thaarup,  1  in 
37  T2T,  including  Holstein.  In  Norway,  according  to  the  same  author,  they  allow  1 
in  48  £.  The  German-Russian  geographers  affect  to  establish  a  proportion  still 
more  favourable  for  Russia,  viz.  1  in  58  or  59;  but  there  is  ground  to  believe  that 
they  proceed  on  erroneous  data.  It  is  certain  that  in  small  districts,  the  proportion 
which  the  number  of  the  deaths  bears  to  that  of  the  living  inhabitants  is  sometimes 
extremely  low.  In  the  parish  of  Woerdal,  in  Norway,  the  mortality  was  only  1  in 
74,  during  ten  years.  In  the  government  of  Woronesch  in  Russia,  the  mortality  was 
that  of  1  in  79  T9T ;  but  it  is  physically  impossible  that  the  proportions  so  favourable 
can  obtain  in  a  country  of  large  extent.  In  France,  it  appears  that  the  computation 
is  1  death  in  35 ;  and  that  is  perhaps  the  most  unexceptionable  basis  that  can  be 
adopted  for  any  country  of  the  same  extent. 

It  is  said  that  the  mortality  is  much  greater  in  towns  than  in  the  coun- 
try. Wargentin  calculates  that  in  Stockholm  1  in  17  men  dies,  and  1 
woman  in  21.  According  to  Price,  there  dies  in  the  large  towns  of  England, 
every  year,  1  out  of  from  19  to  23  ;  in  the  small  towns,  1  in  28,  and  in  the  country, 
only  1  in  40  or  50. 

Aristotle  long  ago  exhorted  governments  to  prevent  the  accumulation  of  inhabi- 
tants in  the  cities.  |  Sussmilch  compares  cities  to  a  continually  raging  pestilence. 
Such  a  sweeping  assertion  exaggerates  the  effects  of  an  evil  whose  existence  cannot 
be  denied.  The  inhabitants  of  the  country  enjoy  two  great  advantages  over  those 

*  Sussmilch,  Divine  Order  in  the  variations  of  the  human  kind,  in  regard  to  births,  &c.  &c. 
2  vols.  8vo.  (in  German,)  3d  edition,  Berlin,  1765.  (4th  edition,  posthumous,  with  a  supple- 
ment by  Baumann,  1775-87.)  Euler,  Kecerches  Generates  sur  la  mortaliti£  et  multiplication 
du  genre  humain,  in  the  Memoirs  of  the  Academy  of  Berlin,  1760.  Lambert,  Hemarks  upon 
mortality,  births,  &c.  in  his  Essays  on.  applied  Mathematics,  Berlin,  1772.  (in  German.)  9th 
Memoire  Desparcieux,  Essai  sur  les  probabilites  de  la  duree  de  la  vie  humaine,  8tc.  &c.  Paris, 
1746.  Wargentin,  Memoires  divers  sur  les  tables  de  mortalite,  &c.  in  the  Memoirs  of  the 
Academy  of  Stockholm,  vol.  xvi.  xvii.  xxviii.  et  xxxi.  Halley's  Estimate  of  the  degrees  of 
mortality  of  mankind,  fee.  in  the  Philosophical  Transactions,  1691.  Arthur  Young's  Political 
Arithmetic,  1775.  Black's  Arithmetical  and  Medical  Analysis  of  mortality,  &c.  London,  1789, 
2d  edition.  Short's  New  Observations  on  City,  Town,  and  Country  Bills  of  Mortality,  London, 
1750.  Kerseboom,  Verhandeling  tot  en  Proeve,  &c.  that  is  to  say,  Memoir  upon  the  manner 
of  knowing  population,  1738.  id.  Aanmerkingen  op  de  Gissingen,  &c.  that  is,  Kemarks  upon 
the  conjectures  relative  to  the  number  of  men,  1742.  Petty's  Observ.  on  the  Dublin  Bill  of  Mor- 
tality, &c.  1683.  Ejusd.  Several  Essays  on  Political  Arithmetic,  1699.  Graunt's  Annotations 
made  upon  the  Bills  of  Mortality,  1666,  &c.  (these  works  are  quoted  in  the  order  of  their  im- 
portance.) 

f  Arist,  de  Republ.  vii. 
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of  towns,  a  purer  air,  and  u  more  sober  and  regular  life.  On  the  other  hand,  rural 
employments  expose  those  who  follow  them  to  so  many  accidents,  and  subject  them 
to  so  many  hardships,  and  to  such  a  miserable  mode  of  living,  that  it  may  be  doubted 
whether  the  real  disadvantages  in  cities  are  as  great  as  has  been  supposed.  The 
apparent  disproportion  is  probably  owing,  in  a  great  measure,  to  the  circumstance  of 
the  hospitals  being  almost  always  established  in  towns,  and  many  of  the  sick  being 
brought  to  them  from  the  country.  Out  of  from  20  to  21,000  deaths  in  Paris,  it  is 
generally  found  that  from  6  to  7000  have  taken  place  in  the  hospitals  alorle. 
c«a»e»  of  I  ^  appears  that  the  air  of  open  and  elevated  plains,  and  of  mountains 
longevity.  having  a  free  approach,  is  conducive  to  longevity.  The  same  thing 
may  be  said  of  an  insular  atmosphere,  which  is  always  renovated  by  the  breezes 
from  the  sea.  Russia,  Norway,  Sweden,  Denmark,  Scotland,  Ireland,  and  Switzer- 
land, are  the  countries  which  furnish  the  most  numerous  and  the  most  authentic 
examples  of  men  and  women  having  had  their  lives  extended  beyond  the  period  of 
100  years.  In  these  countries,  we  may  reckon  one  centenarian  for  every  three  or 
four  thousand  individuals.*  But,  we  know  that  there  are  many  countries  in  which 
longevity  is  common,  although  we  do  not  exactly  know  to  what  extent.  Pliny  men- 
tions that  part  of  Italy  which  extends  from  the  Appennines  to  the  Po,  and  from 
Placentia  to  Bologna,  as  containing  a  great  number  of  men,  from  100  to  150  years 
of  age,  at  the  time  of  the  census  which  was  taken  under  the  emperors  Claudius  and 
Vespasian.f 

Rare  examples,  however,  of  extreme  longevity,  of  a  life  of  150  years  and  upwards, 
seem  to  be  common  to  all  countries  without  distinction.  If  England,  the  salubrity 
of  which  is  so  highly  extolled,  has  furnished  three  or  four  examples  of  men  arriving 
at  the  age  of  from  150  to  169  years,  J  Hungary  which,  generally  speaking,  is  not  a 
very  healthy  country,  has  seen  the  celebrated  Pierre  Czartan  prolong  his  life  to  the 
158th  year,§  and  John  Rovin,  at  the  age  of  172  had  a  wife  of  164,  and  a  younger 
son  of  1 17.  It  is  in  the  Bannat  of  Temeswar,  a  very  marshy  district,  and  subject 
to  the  putrid  fever,  that  these  examples  of  longevity,  and  many  others,  have  been 
observed.  ||  A  mode  of  life,  which  is  sober,  and  unruffled  by  tumultuous  passions, 
singularly  contributes  to  longevity.  According  to  the  author  of  a  very  curious  little 
the  maura'  I  wor^'^  ca^e(l tne  Apology  for  Youth,  152  hermits,  taken  in  all  ages,  and 
ofeii™£™er  I  under  every  climate,  produce  a  sum  total  of  1 1 ,589  years  of  life,  and  conse- 
quently an  average  of  76  years  and  a  little  more  than  three  months  for  each;  whereas 
the  same  number  of  Academicians,  the  one  half  belonging  to  the  Academy  of  Sciences, 
and  the  other  to  that  of  Belles  Lettres,  gives  only  10,511  years  of  life,  consequently 
69  years  and  a  little  more  than  two  months  for  the  mortal  career  of  each.  It  is 
therefore  not  improbable,  that  in  the  ages  of  patriarchal  innocence,  the  period  of 
150,  or  even  200  years,  was  much  more  commonly  attained  than  it  is  in  our  times. 
This  is  what  the  ancients  affirm  of  the  Seres,  of  the  Cyrni  of  India,  of  the  Epians 
in  JEtolia,  and  of  the  inhabitants  of  Mount  Athos  and  Tmolus. 

In  the  ordinary  course  of  nature,, at  least  amongst  civilized  nations, 
the  number  of  births  exceeds  the  number  of  deaths.  But  the  proportion 
varies  with  the  situation.  In  the  country,  there  is  frequently  1  born  yearly  for  every 
22  of  the  population.  In  towns,  the  proportion  is  less  favourable,  being  often  1  to  40, 
more  generally  1  to  35.  In  this  respect,  climate  occasions  a  remarkable  difference. 

The  most  healthy  climate  is  not  always  that  in  which  there  are  most  children  born 

for  example,  in  Denmark,  the  proportion  of  births  to  the  existing  inhabitants  is  as  1 
to  31;  in  Norway,  as  1  to  34.  In  France,  the  proportion  is  as  1  to  29.  There  arc 
reckoned  in  Sweden  4  children  to  a  marriage — in  France  4|;  consequently  the 
ancient  opinion,  which  considered  the  north  as  the  officina  gentium,  the  cradle  of  na- 

•  Sussmilch,  Ordre  divin,  &c.  §  483.  -j-  plin.  vii.  49. 

*  Robinson,  Philosophical  Transactions,  Nos.  44  and  221.     Baddam's  Memoir,  i.  164.  iii.  174 
Harleian  Miscellanies,  vi.  art.  8. 

§  Comment,  de  rebus  in  sclent,  natiir.  et  medic,  gestis,  vol.  v.  p.  147. 

1  Hanov.  Rarete"s  Naturelles,  i.  120.  (in  German)  Cramer.  Append,  ad  Mcdicin.  castrens.  dc 
climate  Hungarico.  U  Journal  dc  Medicine,  vol.  Ixxiii.  p.  340. 
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tions,  although  supported  by  many  philosophers*  besides  the  antiquary  Rudbeck,  is 
altogether  destitute  of  foundation. 

The  manner  of  life,  the  nature  of  the  different  trades,  and  the  quality 
of  the  food  commonly  used,  are  circumstances  which  exert  a  greater 
influence  than  climate  upon  the  propagation  of  the  human  race<  It  has 
been  observed  that  people  who  live  upon  fish,  multiply  faster  than  those  who  subsist 
on  nothing  but  flesh.f  The  fecundity  of  the  women  of  Sologne,  a  country  by  no 
means  healthful,  is  perhaps  to  be  ascribed  to  the  buck-wheat  which  constitutes  the 
principal  article  of  food  to  the  inhabitants  of  that  canton;  for  this  kind  of  grain,  as  is 
observed  in  birds,  appears  to  stimulate  the  organs  of  generation,  J  whilst  rye,  on  the 
contrary,  is  said  to  occasion  infecundity  in  the  fowls  that  live  upon  it.§  Among 
tribes  that  lead  a  wandering  life,  and  are  not  very  numerous,  there  are  fewer  children 
born  than  in  those  better  peopled  countries  where  the  individuals  of  both  sexes  are 
brought  nearer  together,  and  are  more  frequently  in  presence  of  each  other.  In 
populous  countries,  however,  which  have  attained  a  high  degree  of  civilization,  the 
number  of  births  diminishes,  owing  to  the  dearness  of  provisions,  which  makes  it 
more  difficult  to  support  a  family,  and  consequently  renders  marriages  less  frequent. 
The  period  in  which  a  people  subsist  principally  by  agriculture,  and  when  the  con- 
veniences of  life  are  easily  procured,  appears  to  be  that  in  which  population  most 
rapidly  advances. 

It  is  owing  to  the  physical  influence  of  the  air,  the  food,  and  the  mode  of  life,  that 
certain  seasons  of  the  year  are  more  favourable  to  fecundity  than  others.  Pliny  calls 
the  spring  the  genial  season.  Hippocrates  had  previously  observed,  that 
spring  was  the  season  most  favourable  for  conception.  Aristotle  has 
justly  remarked,  that  the  sun  and  man  labour  together  in  the  reproduction  of  man. 
Observations  made  in  several  countries,  concur  in  determining  the  months  of  Decem- 
ber and  January,  to  be  those  in  which  the  greatest  number  of  children  are  born, 
Local  circumstances,  depending  upon  the  manner  of  life  peculiar  to  a  nation,  may 
modify  or  alter  this  general  rule.  In  Sweden,  according  to  Wargentin,  the  month 
in  which  there  are  most  births  is  that  of  September,  and  the  month  of  January  only 
ranks  next  to  it.  This  fact  is  easily  explained,  when  we  recollect  that  amongst  all  the 
nations  of  the  north,  particularly  in  the  country,  the  season  of  Christmas  and  the  new 
year  is  devoted  to  festivity  and  mirth.  . 

The  number  of  births  is  directly  and  materially  affected  by  causes  of 
a  moral  and  political  nature.  The  difficulty  of  finding  subsistence  is 
unfriendly  to  the  increase  of  marriages,  and  it  is  only  from  marriages 
that  a  state  can  hope  to  see  a  numerous  race  of  children  arise.  Libertinism,  a  com- 
munity of  wives,  polygamy,  and  divorce,  have  never  had  a  salutary  influence  on 
population.  It  has  been  shown  by  the  most  authentic  calculations,  that  of  two  bodies 
of  individuals,  equal  in  number,  that  which  lives  in  the  marriage  state  produces 
more  children  than  that  which  promiscuously  indulges  in  the  commerce  of  the  sexes. 
As  to  the  celebrated  institution  proposed  by  Plato,  we  must  refer  to  that  philosopher 
himself.  The  community  of  wives  that  he  thought  of,  was  regulated  by  severe  laws, 
and  had  for  its  object  to  limit  population,  by  purifying  it.||  The  poly-  I  Of  polygamy 
gamy  of  the  East,  considering  the  numerical  equality  of  the  two  sexes,  |  and  divorce, 
allows  a  plurality  of  wives  to  one  man,  only  by  condemning  to  celibacy  a  great  pro- 
portion of  the  community.  Montesquieu  accordingly,  has  declared  it  to  be  very 
injurious  to  population  ;TT  but  this  philosopher  has  at  the  same  time  defended  the 
facility  and  frequency  of  divorce.  He  has  ventured  to  attribute  to  this  cause  the 
immense  number  of  inhabitants  which  he  assigns  to  the  ancient  Roman  empire ;  and 
he  has  gone  so  far  as  to  insinuate  that  the  Christian  religion,  by  inculcating  conti- 

.Machiavdli.  Storia  Fiorent,  1.  c.  3.  Bayle,  Nouvelles  de  la  Republique  des  Lettres,  1685. 
Fanuary,  art.  8.  Comp.  for  refutation.  Wargentin,  Mem.  of  the  Academy  of  Stockholm,  xvi. 
173.  (German  translation.)  f  Montesquieu,  Esprit  des  Lois,  1.  xxiii.  c.  13. 

*  Mem.  de  la  Societe  Royale  de  Medicine,  1776,  part  ii.  p.  70. 

§  Journal  de  Medicine,     vol.  Ixiv.  p.  270. 

8  Plat,  de  Republ.  lib.  v. 

1  Lettres  Persanes,  Let.  110,     Esprit  des  Lois,  lib.  xvi.  chap.  6.;  liv.  xxiii.  chap.  2. 


Political  ant! 
moral  causes 
multiplying 
the  species. 


262  BOOK  TWENTY-SECOND. 

nence,  and  the  indissoluble  nature  of  the  marriage  union,  has  diminished  the  number 
of  the  human  race.*  This  calumny  is  easily  refuted  by  the  testimonies  of  the  an- 
cients themselves,  who  all  agree  in  representing  the  primitive  sanctity  of  marriage 
as  the  direct  source  of  the  inexhaustible  strength  of  the  Roman  republic,!  whilst 
under  the  emperors,  in  the  age  of  corruption,  Italy  would  have  remained  uncultivated 
for  want  of  hands,  had  the  soil  not  been  laboured  by  legions,  or  rather  whole  nations 
of  slaves,  collected  together  from  all  parts  of  the  world.  J  All  the  evil  which  has 
actually  arisen  from  the  celibacy  of  the  clergy — a  celibacy  no  where  enjoined  in  the 
Gospel — cannot  countervail  the  services  which  Christianity  has  rendered,  merely 
with  regard  to  the  increase  and  preservation  of  our  species. 

The  immoderate  use  of  strong  liquors  tends  to  enervate  the  frame,  and  to  exhaust 
the  powers  of  propagation.  An  active,  sober  people,  equally  moderate  in  their  pas- 
sions and  their  pleasures,  will  always  be  superior  in  fecundity  to  a  people  debauched 
by  luxury,  effeminacy,  and  voluptuous  enjoyments.  A  proof  of  this  may  be  obtained 
Agricultural  j  by  comparing  an  agricultural  country  with  one  which  is  filled  with  vine- 
trieJm<  I  yards.  It  appears  to  be  proved  that  a  square  league  laid  out  in  fields, 
can  furnish  occupation  and  food  only  for  1390  individuals;  whereas  a  space  of  equal 
extent,  planted  with  vineyards,  supports  2604  persons. §  Why  then  are  districts 
abounding  in  vines,  often  more  thinly  peopled  than  agricultural  provinces  under  the 
same  climate?  Why  are  the  vine-dressers  so  often  in  miserable  circumstances?  For 
no  other  reason  than  that  drunkenness  is  more  prevalent  in  such  a  district,  and  be- 
cause the  annual  produce  of  the  vine  is  more  uncertain  than  crops  of  grain, 
poriod  of  pu-  I  "  ^ne  Peri°d  of  puberty  arrives  sooner,"  it  has  been  said,  "  in  warm 
berty.  |  and  southern  countries,  than  in  cold  climates,  as  those  of  the  north,  and 

of  elevated  mountains."  This  commonly  received  opinion  must  be  understood 
with  some  limitation.  It  is  true,  for  example,  that  the  Barbary  women  are  generally 
mothers  at  11  years  of  age,  and  cease  to  bear  children  at  30.  ||  Buffon,  quoting  from 
Thevenot,  says,  that  in  the  kingdom  of  the  Deccan,  boys  are  married  when  10  years 
old,  and  girls  when  eight,  and  that  there  are  some  who  bear  children  at  that  age ;  so 
that  they  may  be  grandmothers  before  they  are  20.  But  if  this  were  purely  the  effect 
of  climate,  as  Buffon  imagines,  a  very  singular  consequence  would  follow.  The 
climate  which  the  Negroes  of  Senegal  inhabit,  is  certainly  warmer  than  that  of  Bar- 
bary, and  even  that  of  the  peninsula  of  the  Deccan.  If  then  it  is  the  influence  of 
climate  alone  which  accelerates  the  period  of  puberty  amongst  the  nations  of  India, 
and  which  fixes  it  at  10  or  11  years  of  age,  the  same  influence  should  also  fix  the 
period  of  puberty  amongst  the  Negroes  at  seven  or  eight  years.  But  so  far  is  this 
from  being  the  fact,  that  all  the  accounts  which  we  have  consulted,  seem  to  prove 
that  the  age  of  puberty  amongst  the  Negroes  is  not  much  earlier  than  amongst  the 
southern  nations  of  Europe.  It  appears,  then,  that  even  in  the  torrid  zone,  the  phy- 
sical phenomenon  in  question,  depends  rather  upon  the  difference  of  the  race,  than 
upon  that  of  the  climate. 

Example*  of  J  There  are  other  facts  still  more  conclusive.  All  the  Russian  and 
SSsrespect!  I  Danish  travellers  who  have  given  us  written  accounts  of  Lapland,  and 
the  other  countries  in  the  neighbourhood  of  the  Frozen  $ea,1T  agree  in  stating  that 
the  women  of  these  regions  are  not  only  very  lascivious,  but  that  they  become  mar- 
riageable at  an  early  period.  A  Frenchman  who  has  seen  much,  and  seen  with  ob- 
servation,** assures  us  that  the  Swedes  become  sensible  to  the  passion  for  the  sex  at 
the  age  of  12  years.  In  Russia,  the  peasants  often  marry  at  the  same  age.  In  the 

*  Montesquieu,  Lettres  Persanes,  Let.  110  et  112.     Comp.  Esprit  des  Lois.  xvi.  15. ;  xxiii. 
21.  near  the  end. 

f  Dionys.  Halicarn.  ii.     Valer.  Maxim,  ii.  c.  4.     Aul.  Cell.  iv.  c.  3.    Plut.  Parall.  de  Theseo 
et  Romulo.     Cic.  de  Republ.  lib.  vi.  "  Majores  nostri  firmiter  stabilita  matrinionia  esse  volue- 

*  Plin.  Hist.  Nat.  xxxiii.  10.    Seneca  de  Tranquil,  c.  8. ;  De  Brevit.  Vitae,  c.  12.     Athen. 
Deipnosoph.  Lips,  de  Magnitudine  Romana,  ii.  15. 

§  Discours  sur  les  Vignes,  Dijon,  1756. 

II  Shaw's  Travels  in  Barbary,  4to.  p.  241. 

•I  Hxgstrom,  Klingstedt,  &c.  &c. 

*•  M.  Fortia  de  Piles,  dans  le  Voyage  de  deux  Frangais  dans  le  Nord,  lome  if.  p.  422. 
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Vivarais,  a  mountainous  and  cold  tract  of  country,  the  natives  are  as  soon  marriage- 
able as  in  the  other  provinces  of  the  south  of  France.*  The  savages  of  America, 
who  dwell  under  the  line,  arrive  as  late  at  puberty  as  those  who  live  near  the  pole. 
With  them  the  men  do  not  marry  before  they  are  30,  nor  the  women  before  20. 

It  appears,  then,  that  we  should  consider  this  physical  difference  rather     General  infe- 
as  inherent  in  the  particular  race  than  as  dependent  on  climate.     The     rence* 
cause  is  often  to  be  found  in  the  extreme  corruption  of  manners.     Be  this  as  it  may, 
the  phenomenon  of  which  we  speak  has  probably  but  little  influence  on  the  number 
of  births,  and  none  whatever  upon  the  increase  of  population.     In  the  first  place,  it 
is  observed,  that  in  every  country  where  women  are  marriageable  at  a  very  early 
period,  they  also  sooner  cease  to  bear  children:  in  India  they  become  old  at  30.     In 
the  second  place,  the  children  'in  those  countries  are  more  feeble,  and  subject  to 
greater  mortality. 

This  last  observation  can  even  be  extended  indiscriminately  to  all  na-  Numerical 
tions  ;  we  should  always  beware  of  inferring  an  increase  of  population, 
solely  from  the  number  of  the  births  appearing  to  be  greatly  superior  to 
the  number  of  the  deaths.  When  this  excess  is  extremely  disproportionate  to  the 
number  of  deaths  and  marriages,  there  is  reason  to  suspect  some  want  of  exactness 
in  making  out  the  lists,  or  some  extraordinary  physical  circumstances.  The  propor- 
tion of  births  to  marriages,  on  an  average,  and  in  a  country  of  some  extent,  can 
scarcely  be  more  than  5,  or  less  than  3  births  to  one  marriage.  The  ordinary  pro- 
portion, in  the  most  civilized  countries  of  the  world,  is  four  births  to  one  marriage. 
The  proportion  between  births  and  deaths  is,  one  year  with  another,  from  101  to  150 
for  every  100.  This  last  proportion  indeed  occurs  only  in  some  provinces  of  small 
extent,  and  singularly  favoured  by  nature.  Every  proportion  higher  than  this,  with 
regard  to  an  extensive  country,  ought  to  be  viewed  with  suspicion,  unless  verified 
by  calculations  and  registers  of  undoubted  correctness  and  authenticity.  To  men- 
tion only  one  example  :  the  Russians  may  be  permitted  to  assert  that  almost  every 
year,  (even  in  time  of  war,)  there  are  more  than  one  million  of  individuals  born  in 
the  Russian  .empire,  whilst  only  from  500,000  to  600,000  die.  But  we  also  must  be 
allowed  to  express  our  doubts  as  to  these  marvellaus  results,  and  to  ascribe,  in  part, 
this  disproportion  between  the  deaths  and  the  births,  to  the  carelessness  of  those  who 
keep  the  registers.  Euler  has  constructed  the  following  table,  by  means  of  which 
we  may  see,  at  a  glance,  in  how  many  years  the  population  of  a  country  may  be  dou- 
bled under  certain  conditions. 


In  a  Country  0/100,000  inhabitants,  the  Mortality  being  1  in  36. 


The  deaths  being 
to  the  births,  as 

The  surplus  of 
births  will  be 

This  surplus  will 
make  of  the  sum  of 
the  living 

The  doubling  of  the 
population  will  take 
place  in 

10  to  11 
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•  M^moire  de  la  Soci£t<>  royald  de  Medecine,  1780  et  1781,  part  II.  p.  130. 
Toiler,  Tables  communicated  to  Sussmilch,  Ordre  divin,  chap.  viii.  §§  1.52,  156,  162. 
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The  same  mathematician,  founding  on  data  extremely  favourable  to  the  propaga- 
tion of  the  species,  has  constructed  a  table,  the  general  result  of  which  is,  that  the 
human  nice  might  be  tripled  in  24  years,  and  that  at  the  end  of  300  years  the  pos- 
u-ntv  of  ono  couple  might  amount  to  3,993,954  individuals. 

Taking  the  total  number  of  the  human  race  at  700  millions,  (which  is 
rather  high,)  the  ratio  of  the  deaths  to  the  living  population  as  1  to  33, 
and  that  of  the  births  to  the  living  as  1  to  29|,  we  shall  have  for  the 


proportion  of 


whole  globe, 

llirths.  Deathi. 

In  one  year, 23,728,813  .  21,212,121 

—  one  day, 65,010  ..  58,120 

—  one  hour, 2,708  .  2,421 

—  one  minute, 45  40 

—  one  second,  '.••'«•'..','•  .  £  •  -| 

Whence  it  follows,  that  the  sum  total  of  the  human  race  would,  in  one  year,  be 
augmented  by  an  accession  of  2,516,692  individuals,  were  it  not  for  wars  and  pesti- 
lences. This  augmentation  would,  in  100  years,  bring  the  number  of  men  up  to 
3,216  millions.  The  earth  might,  perhaps,  support  a  still  greater  number;  but  all 
the  records  of  history  seem  to  concur  in  showing  that  the  increase  of  the  human  race 
has  hitherto  advanced  at  a  much  slower  rate. 

Numerical  pro-  I  The  proportion  between  the  numbers  of  the  two  sexes  is  a  matter  of  great 
'"lueses!* th<  I  importance,  both  in  statistics  and  legislation.  In  Europe  there  are  always 
more  boys  than  girls,  in  the  proportion  of  21  to  20,  or,  according  to  others,  of  26  to 
25.  On  the  other  hand,  the  mortality  also  is  greater  amongst  the  male  children,  in 
the  proportion  of  nearly  27  to  26 ;  in  consequence  of  which,  about  the  15th  year,  the 
numbers  of  the  two  sexes  are  brought  almost  to  an  equality :  there  is,  however,  still 
a  surplus  in  favour  of  the  males.  But  this  surplus  in  the  number  of  the  men,  even 
though  it  were  three  or  four  times  greater,  is  carried  off  by  wars,  by  dangerous  voy- 
ages, and  by  emigration,  to  the  casualties  of  which  the  female  sex  are  less  exposed. 
Thus,  the  final  result  of  this  is,  that  in  our  climates  the  women  are  always  more 
numerous  than  the  men.  The  difference  is  particularly  observable  at  the  conclusion 
of  a  long  war.  According  to  Wargentin,  it  amounted  in  France,  after  the  seven  years 
war,  to  890,000  in  24  or  25  millions  of  souls;  and  in  Sweden,  after  the  Northern 
war,  about  127,000  in  a  population  of  two  millions  and  a  half. 

At  the  same  time  the  difference  of  numbers  between  the  two  sexes  is  not  in  Europe 
sufficiently  great,  nor  indeed  sufficiently  steady  to  warrant  any  conclusion  unfavour- 
blo  to  the  system  of  monogamy,  that  is,  of  marriages  between  one  man  and  one 
woman.  Such  marriages  only  are  fitted  to  insure  domestic  happiness,  and  to  main- 
tain pure  morals ;  they  are  besides  sanctioned  by  the  soundest  maxims  of  political 
economy;  and  none  can  doubt  that  the  prevalence  of  polygamy,  or  the  marriage  of 
one  man  to  several  wives,  would  prove  fatal  to  the  welfare  of  Europe. 

Some  travellers*  have  imagined  that  in  warm  climates  there  are  more 
girls  born  than  boys ;  and  as  the  male  sex  is  liable  to  more  rapid  de- 
struction in  such  climates  than  in  ours,  the  surplus  of  women  must 
become  very  great;  hence  Montesquieu  concludes  that  polygamy  amongst  those 
people  admits  of  a  very  plausible  excuse ;  but  the  position  from  which  he  sets  out  is 
altogether  unfounded.  The  researches  of  Father  Parennin  in  China,|  the  lists  of 
baptisms  kept  by  the  Danish  missionaries  of  Tranquebar,J  the  various  censuses 
taken  by  the  Dutch  at  Amboyna  and  Batavia,§  and  the  observations  made  at  Bag- 
dad and  Bombay,  by  the  judicious  Niebuhr,||  have  demonstrated  that  the  number  of 
children  of  both  sexes  is  not  more  disproportionate  in  the  East  than  in  Europe. 

It  is  alleged  with  more  reason,  that  there  are  some  nations  who,  being  in  the  habit 

•  Kaempfer,  Description  du  Japon,  i.  liv.  2,  chap.  5.    A  collection  of  the  Voyages  of  the 
East  India  Company,  i.  346.  f  Lettres  e"difiantes,  xxvi.  recueil,  p.  8.  (Paris,  1743.) 

*  Sussmilch,  1'Ordre  Divin,  &c.  §  418. 

§  Valentyn,  Beschryving  van  Amboina,  ii.  p.  342.     Struyck,  Nader  ontdekkingen  noppens 
den  staat  van  het  menschelyk  geslagt,  p.  104,  (in  Dutch.) 
I  Niebuhr,  Description  de  1' Arabic,  i.  102,  agq. 
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of  selling  a  number  of  their  women  to  foreigners,  experience  a  deficiency  of  them 
at  home,  which  has  obliged  them  to  establish  polyandrism,  or  the  marriage  of  one 
woman  to  several  husbands.*  Such  a  practice,  if  it  does  exist,  is  evidently  the 
least  favourable  to  population. 

It  has  been  commonly  computed  that  a  district,  in  which  there  are 
10,000  infants  born  yearly,  must  contain  in  all,  295,022  inhabitants  of 
both  sexes,  of  whom  93,003  should  be  children  below  15  years,  and 
202,019  persons  above  that  age. 

Amongst  these  individuals,  there  will  be  at  most  23,250  monogamic  marriages,  (the 
mean  duration  of  which  may  be  estimated  at  21  years,)  5,812  widows,  and  4,359 
widowers,  the  rest  single. 


General 
portion 
sexes 
states 
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Continuation  and  Conclusion  of  the  general  Theory  of  Geography.     Of  Man,  consi- 
der-i  as  a  Moral  and  Political  being;  or,  Principles  of  Political  Geography. 

WE  have  for  a  long  time  considered  the  earth  as  a  physical  body,  I  Poi;tjcai 
having  relations  to  other  physical  bodies  which  surround  it,  or  which  |  Geography, 
dwell  upon  its  surface.  No  sooner,  however,  had  man  become  the  subject  of  our 
inquiries,  than  we  have  seen  physical  geography  gradually  give  place  to  political. 
This  branch  of  our  science  considers  the  earth  according  to  its  political  divisions, 
and  in  its  relations  to  the  different  civilized  societies  which  are  established  upon  it. 
It  is  evident  that  this  department  of  geography  has,  as  well  as  the  others,  general 
principles  of  its  own,  which,  taken  collectively,  form  a  theory,  and  the  knowledge 
of  which  ought  to  precede  the  study  of  particular  descriptions.  Of  these  principles, 
however,  those  which,  from  their  having  a  foundation  in  the  nature  of  our  being,  do 
not  change  with  the  changes  of  human  opinion,  are  few  in  number.  The  other  re- 
lations vary,  if  not  in  different  kingdoms,  at  least  in  different  parts  of  the  world ; 
and  this  induces  us  to  confine  ourselves  here,  to  a  rapid  view  of  the  former  class  of 
principles,  reserving  for  the  others  their  proper  place  in  our  particular  introductions 
to  the  description  of  each  grand  division  of  the  globe. 


Jlriiculate  language,  the  noble  inheritance  of  human  nature,  forms  the 


P  "  G 
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great  bond  of  civil  society.  Few  animals  have  language  which  is  arti- 
culate, or  possessed  of  distinct  and  uniform  sounds,  and  even  these  scarcely  amount 
to  ten  or  twelve  inflexions  of  the  voice.  No  animal  has  a  rational  language,  that 
is,  a  language  whose  different  sounds  express  uniformly  and  distinctly  general  ideas. 
This  faculty  of  expressing  our  ideas  by  words,  insures  of  itself  the  continued 
exercise  of  our  memory — and  without  memory  where  would  be  the  understanding? 
It  is  only  by  means  of  speech  that  man  is  a  reasonable  being.  It  is  speech  which 
renders  the  observations,  the  feelings,  the  discoveries  of  the  individual,  the  property 
of  the  species ;  thence  arise  sciences,  arts,  civilization,  and  the  unlimited  perfecti- 
bility of  the  human  race.  Language,  considered  as  -a  moral  and  physical  faculty, 
appears  then  to  be  innate  to  man;  but  the  choice  of  sounds,  their  modifications 
and  their  combinations,  must  have  depended "  upon  the  will  of  man;  natural  logic 
has  unquestionably  had  its  influence,  and,  in  addition  to  it,  the  passions  of  indivi- 
duals, their  habits,  the  delicacy  of  the  organs,  the  nature  of  the  climate,  and  the 
state  of  society,  would  all  of  them  contribute  to  produce  effects.  The  primitive 
tongues,  possessing  a  very  scanty  stock  of  words,  simple  as  the  manners  I  prim5tjve 
of  those  by  whom  they  were  spoken,  would  naturally  be  lost  by  becoming  |  tongues, 
confounded  with  the  more  perfect  dialects  which  sprung  from  them,  just  as  the  • 

*  Duhalde,  Description  of  China,  iv.  461.    Strabo  (Description  of  Media,)  ix,  " 
Almcl,  Compare  Michaelis,    Mosaic  Right,  ii,  199.  (in  German.) 
VOL.  I.-L  1 
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tivc  nations  havo  disappeared,  by  merging  in  those  nations  celebrated  in  history,  to 
which  they  had  originally  given  birth. 

But  although  all  attempts  to  discover  the  primitive  tongue  appear  now  to  be  com- 
pletely abandoned,  philologists  still  do  not  despair  of  fixing  the  number  of  mother 
other  tongues,  that  is,  of  those  which,  in  the  principal  words  of  which  they  are 

tongue*,  composed,  in  the  grammatical  inflexions  which  they  adopt,  and  in  the 

syntax  which  they  follow,  present  to  us  a  character  independent  of  every  other 
tongue.  These  mother  tongues,  however,  as  they  suggest  the  possibility  of  a  com- 
mon origin,  from  their  exhibiting  some  distant  traces  of  resemblance,  form  amongst 
themselves,  families,  without  any  of  them  being  able  to  claim  pre-eminence  in  point 
of  antiquity. 

Families  of  I  It  may  well  bo  asked,  By  what  criterion  shall  we  ascertain  the  high 
tongues.  I  antiquity  of  a  language!  Should  it  be  chiefly  composed  of  vowels,  as 
the  Otaheitan,  the  Zend,  the  Basque  or  Iberian,  the  Algonquin,  the  Caribbee,  the 
Different cha-  j  Esquimaux?  But  these  tongues,  almost  entirely  consisting  of  vowels, 
tongues?  [  have  no  mutual  resemblance  in  any  other  respect.  Is  the  most  ancient 
tongue  monosyllabic,  as  M.  Adelung*  would  have  us'  to  believe?  But  the  Chinese, 
the  Thibetan,  the '  Tonqninese,  and  the  Siamese,  which  on  this  supposition  would  be 
the  primitive  tongues,  bear  no  resemblance  in  their  sounds  to  the  language  of  the 
Celts  or  the  Negroes.  If  we  are  desirous  of  examining  languages  as  to  their  gram- 
matical forms  and  their  syntax,  we  shall  find,  on  the  one  hand,  some,  in  which  the 
relations  of  genders,  persons,  modes  of  action,  and  of  time,  are  expressed  by  the 
most  ingenious,  delicate,  and  profound  combinations,  as  in  the  Sanscrit,  the  Hebrew, 
and  the  Greek;  and,  on  the  other  hand,  we  shall  see  others  in  which  all  these  rela- 
tions, though  indispensably  necessary  to  thought,  are  attempted  to  be  marked  only 
by  clusters  of  vague,  obscure,  puerile,  and  arbitrary  words,  as  in  the  Chinese,  the 
Celtic,  the  dialects  of  the  Negroes,  and  those  of  New  Holland.  Some  might  say 
that  these  last  mentioned  tongues  should  be  the  most  ancient,  as  being  nearer  to 
nature,  in  the  vulgar  acceptation  of  the  word.  History,  however,  clearly  proves  to 
us,  that  the  Hebrews,  the  Indians,  and  the  Greeks,  were  at  least  as  ancient  as  the 
Ethiopians,  the  Celts,  and  the  Chinese.  It  is  then  indifferent  where  we  begin  to 
Family  of  |  count  the  links  of  a  chain  which  is  lost  in  the  darkness  of  ages.  We 
n"c  tongues!"  |  shall  first  mention  the  family  of  the  Indo-  Germanic  tongues,  which  ex- 
tend from  the  banks  of  the  Ganges  to  the  shores  of  Iceland.  The  principal  divi- 
sions of  this  family  follow  in  the  geographical  order  which  we  are  about  to  point  out. 
The  Sanscrit,  I  The  Sanscrit  prevailed  anciently  throughout  all  Hindostan.  From  the 
&«7M  ****  I  Sanscrit  descend  the  Dewanagara,  the  purest  idiom  of  India,  the  Ta- 
mulic,  and  several  other  dialects  spoken  in  the  Deccan.  Besides  a  certain  number  of 
roots  or  original  words,  which  the  Sanscrit  has  in  common  with  the  Greek,  the 
Latin,  the  Sclavonic,  and  the  German,  it  displays  also,  in  its  numerous  declensions, 
and  its  extended  conjugations,  the  most  striking  affinities  to  these  mother  tongues  of 
Europe,  particularly  the  Greek  and  Latin.  Persia  presents  to  us  three  ancient  lan- 
ihe Zend, the  I  guages :  the  Zend,  which  appears  to  have  been  the  sacred  language; 
peihevi, &c.  |  the  Pelhevi,  the  language  of  ancient  Media;  and  the  Parsi,  a  dialect  of 
Persia,  whence  descend  in  part  the  modern  Persic  and  the  Kurde.  •  In  all  this  group 
of  languages  there  are  a  great  many  German  words  to  be  found ;  the  grammar, 
infinitely  less  rich,  and  less  regular  than  the  Sanscrit,  resembles,  in  several  points, 
the  genus  of  the  German  and  English  languages.  The  hissing  consonants,  unknown 
in  the  Sanscrit,  appear  already  in  the- Parsi. 

Greek  The  Greek  tongues  form  one  of  those  kinds  of  which  we  know  best 

the  different  species.  The  Hellenistic,  or  Greek  proper,  had  three  dia- 
lects :  the  Doric,  which  is  entirely  extinct ;  the  Ionic,  to  which  the  modern  Greek 
appears  to  have  the  greatest  resemblance;  and  the  JGolian,  which  being  very  early  trans- 
sehTonic  I  planted  into  Italy,  became  the  parent  of  the  Latin.  To  the  class  of  Scla- 
I  vonic  tongues,  which,  in  their  declensions,  and  several  other  circum- 
stances, resemble  the  Greek,  belong  the  Sclavonic,  Illyrian,  the  Polish,  the  Bohemian, 

*  MithridaU*»  ou  Notite  glnlrale  des  lawgiie.i,  par  Adelung,  2  vols.  8vo.  vol.  i.  p.  120. 


Families  of 
the  Celtic 

tongues. 


Basque  lan- 
guage. 


Languages, 
PeTaigifin, 

lytiiui,  &c. 


II- 


Mixed  lan- 
guages. 

Family  of  Sy- 
thico-Sarmatic 
language. 


POLITICAL  GEOGRAPHY.  267 

the  Russ,  and  the  different  remains  of  the  Wende  tongue.     The  language  of  the 
Dacians  and  Getae  was  probably  an  old  branch  of  this  class.     In  the  1  Germanic 
class  of  Germanic  tongues,  a  very  ancient  division  is  perceived :  the  Fri-  j  Un8uase*< 
sonian,  French,  Saxon,  Anglo-Saxon,  and  Alemanic  tongues,  form  the  Teutonic 
branch;  whilst  the  Mceso-Gothic,  preserved  in  Ulpila's  version  of  the  Gospels,  the 
Icelandic,  the  modern  Scandinavian,  in  its  two  principal  dialects,  the  Swedish  and 
the  Danish,  constitute  the  Gothic  branch ;  these  branches  differ  like  the  Greek  and 
Latin. 

In  the  neighbourhood,  and  even  in  the  midst  of  this  great  family,  composed  of  the 
more  perfect  mother  tongues,  we  perceive  other  families  also  of  great  antiquity,  but 
which,  in  their  clumsily  constructed  grammar,  nowise  resemble  either  them,  orthe  Indo- 
Germanic  tongues.  Such,  in  the  west  of  Europe,  are  the  Celtic  tongues. 
The  principal  species  of  which  are  the  Erse,  spoken  still  in  Scotland  and 
Ireland ;  the  Welch,  or  Cimbric,  preserved  in  the  principality  of  Wales ;  and  the 
Celtic,  properly  so  called,  of  which  the  Low  Briton  is  a  remnant  that  has  undergone 
much  admixture.  In  the  Spanish  peninsula,  there  existed  an  Iberian  or  Cantabrian 
language,  of  which  the  Basque  presents  to  us  some  interesting  frag- 
ments ;  and  which,  while  it  rivals  the  Celtic  in  primitive  simplicity  of 
structure,  differs  totally  from  it  in  its  vocabulary.  In  Italy  and  Greece,  the  Pelas- 
gian,  Thracian,  Ulyrian,  Etruscan,  and  other  languages,  disappeared 
before  they  were  observed  by  philosophers.  Perhaps  the  Albanian  is  a 
remnant  of  the  Ulyrian. 

From  the  wrecks  of  all  these  ancient  tongues,  from  their  mixture  with  the  Latin, 
and  then  with  the  Germanic,  Sclavonic,  and  even  Arabic  dialects,  have  sprung  mixed 
languages;  such  as  the  Valaq,  the  Italian,  the  Provencal,  the  French, 
the  English,  the  Spanish,  the  Portuguese* 

To  the  north-east  of  Europe,  we  discover  the  only  scattered  remains 
of  the  great  family  of  Scy thico-Sarmatic  languages. 

It  is  the  Finnish,  together  with  the  Esthonian  and  the  Liconian,  that  we  may  con- 
sider as  the  most  distinct  class  of  all  the  other  languages  of  the  globe,  or  at  least  of 
all  those  of  Europe.  The  Lapponic,  the  Permiaque,  with  various  other  dialects 
spoken  along  the  Uralian  Mountains,  and  the  Wolga,  and  the  Hungarian,  originally 
of  the  same  regions,  always  exhibit  a  great  family  likeness.  But  in  the  Lithuanian, 
and  its  dialects,  we  see  the  phenomenon  of  a  tongue  differing  from  the  |  Lithuanian. 
Indo-Germanic  language  in  its  radical  words,  and  which  at  the  same  time  possesses 
in  its  grammar  astonishing  delicacy  of  structure,  and  resources  unknown  to  the  other 
Scythian  languages ;  and,  in  truth,  an  undoubted  affinity  to  the  Greek. 

Caucasus,  situated  in  the  centre  of  the  regions  in  which  the  Indo-Germanic  lan- 
guages prevail,  far  from  presenting  to  us  the  common  source  whence  these  languages 
derived  their  origin,  interrupts  the  chain  of  them ;  and  in  the  Georgian,  the  Circas- 
sian, the  Armenian,  and  some  other  singularly  rude  and  simple  dialects,  furnishes  us 
with  a  distinct  family,  or  rather  a  distinct  group  of  languages,  little  known,  and  un- 
questionably of  great  antiquity. 

But  if  we  extend  our  view  to  Syria,  Mesopotamia,  Arabia,  and  Abys-  I  Aramean 
sinia,  the  Jlramean  languages  draw  our  attention  by  the  renown  of  their  j  tonsuei' 
ancient  civilization,  abundance  of  guttural  sounds,  vast  store  of  words,  multiplied  in- 
flections of  the  verb,  great  simplicity,  and  even  poverty  in  other  respects.     Such  ap- 
pear to  be  the  common  characters  of  these  tongues,  amongst  which  we  shall  distin- 
guish the  ancient  and  modern  Arabic,  with  its  colonies ;  the  Moresque,  \  Arabic, 
current  over  all  North  Africa;  the  Geez  and  Jlmharic  dialects,  spoken  in  Abyssinia; 
and  the  different  branches  of  the  Arabic,  which  extend  along  the  eastern  coast  of 
Africa ;  the  Hebrew,  in  its  various  modifications  from  the  ancient  idiom  |  Hebrew, 
of  Moses  to  the  Chaldee,  Samaritan,  and  other  dialects  now  extinct,  with  the  excep- 
tion of  the  Rabbinica  or  modern  Hebrew ;  the  Phenician,  of  which  the  |  Phenician. 
Punic  or  Carthaginian  is  the  most  celebrated  branch,  and  of  which  the  low  Arabic- 
JWaltese  preserves,  perhaps,  some  remains;  the  Syriac  or  Jlramean,  properly  so  called; 
finally,  the  Chaldean,  which  differs  from  the  Chaldaic  Hebrew. 

As  the  most  of  the  nations  that  apeak  these  languages  descend,  ac-  | 
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of  shcmitic  i  COrding  to  Moses,  from  Shem,  this  stock  lias  been  distinguished  under 
I  the  general  name  of  the  Shemitic  languages,  while  the  term  Japhetic  has 
been  given  to  the  Indo-Germanic  languages.  But,  by  admitting  these  denominations, 
we  are  subjected  to  the  inconvenience  of  attributing  to  the  descendants  of  Ham  all  the 
other  languages,  from  the  Celtic  to  the  Mexican,  and  from  the  Negro  to  the  Chinese, 
notwithstanding  their  evident  original  difference. 

The  stock  or  family  of  the  languages  of  Eastern  Asia,  or  of  the  Monosyllabic  lan- 
guages, differs  entirely  from  that  of  the  Indo-Germanic  languages.  It  comprehends 
the  Thibetan,  the  Chinese,  the  Burman,  composed  of  the  dialects  of  Pegu,  Ava,  and 
others ;  the  Siamese,  and  the  Annamic,  in  the  dialects  of  Cambodia,  Tonquin,  and 
Cochin  China.  All  these  languages  are  more  or  less  deficient  in  contrivances  for 
marking  directly  the  cases,  genders,  numbers,  moods,  and  tenses;  those  who  speak 
them  are  obliged  to  supply  the  absence  of  grammatical  forms  and  rules  of  syntax,  by 
intonations,  gestures,  and  a  sort  of  hieroglyphic  writing. 

The  north  of  Asia  contains  three  or  even  four  kinds  of  languages,  infinitely  supe- 
TurkUh  and  I  riOr  to  tho  monosyllabic  tongues.  The  Turcoman  Bucharian,  and  differ- 
guagSi.  n  I  ent  Turkish  or  Tartar  languages,  spoken  by  the  Tartars,  properly  so 
called,  from  the  Crimea  and  Casan  to  Tobolsk,  and  in  Chiwa  by  the  Ottoman 
Turks ;  other  tribes  are  remarkable  for  the  exactness  of  their  grammatical  structure, 
particularly  with  respect  to  conjugations,  and  for  the  power  of  forming  compound 
words  with  as  much  facility  as  the  Greek,  the  Persian,  or  the  German.  Several 
Mongol  Maat-  I  German  radical  words  occur  in  these.  The  Mongol  language,  deficient 
tongues.6*  I  in  grammatical  combinations,  possesses,  however,  complete  declensions ; 
it  abounds  in  vowels  and  harmonious  sounds.  The  Mantchou  language,  though  full 
of  monosyllabic  words,  posseses  a  very  complete  and  very  varied  grammatical  struc- 
ture ;  and  what  is  singular,  it  contains  some  Greek  and  German  roots.  The  Korean, 
and  Japanese  appear  to  be  closely  related  to  the  Mongol  and  Chinese.  The  Tun- 
guse  is  a  dialect  of  the  Mantchou ;  the  Samoyede  differs  from  it  We  are  inclined, 
however,  to  the  opinion,  that  all  the  languages  of  Central  and  Northern  Asia,  with 
which  we  are  most  familiar,  belong  to  one  family. 

The  Oceanic  countries,  from  Sumatra  to  beyond  Otaheite,  present  to  us  a  series 
of  dialects  which  have  all  some  relation  to  the  Malay, — a  language  of  the  eastern 
peninsula  of  India.  The  same  kind  is  found  at  Madagascar,  but  in  a  more  perfect 
form,  with  a  more  methodical  grammar.  There  are  unquestionably  some  general 
2nweibJ>>i'  I  languages  scattered  over  this  immense  archipelago.  The  Tagalic  and 
guipi,be.  I  the  Bissago  of  the  Philippine  Islands  are  found  in  the  Molucca  and 
Marian  Islands ;  traces  of  them  are  discernible  in  New  Zealand.  These  two  lan- 
guages have  some  affinity  to  the  Mantchou  and  Mongol.  The  TaTtian  is  distributed 
through  all  the  small  islands  of  the  Great  Ocean.  More  to  the  west,  the  Negro 
tribes  of  New  Caledonia,  New  Guinea,  of  Van  Dieman's  Land,  and  of  New  Hol- 
land, speak  dialects  which  probably  form  one  or  more  separate  stocks, 
singular  In  the  Oceanic  countries  a  singular  custom  prevails :  the  princes,  on 

I  their  accession  to  the  throne,  change  several  words  of  the  national  lan- 
guage. This  custom  obtains  in  Africa.  The  numerous  dialects  of  the  savages 
should  then  be,  partly  at  least,  composed  of  cant  words,  created  and  adopted  by  fa- 
milies, insulated  and  obliged  to  distrust  one  another.  This  hypothesis  has  much 
probability.  The  languages  of  Africa,  which  are  very  little  known,  have  appeared 
L«ngu»g«-i  of  I  innumerable  to  some  travellers.  Others  think  that  this  is  true  only  of 
"•  I  the  idioms  of  the  Negroes,  properly  so  called.  Indeed,  from  the  Se- 
negal to  Capo  Negro,  the  language  spoken  varies  often  from  village  to  village.  The 
languages  of  the  Yalofs,  of  the  Voulahs,  of  the  country  of  Dahomey,  of  the  king- 
doms of  Benin  and  Congo,  as  well  as  that  of  inland  Nigritia,  present,  however,  the 
Breber  lan-  I  same  combinations  of  consonants,  and  some  common  words.  In  the 
I  north,  the  language  of  the  Brebers  or  Kabyles,  appear  to  us  as  the 
last  remains  of  tongues-  formerly  spoken  along  Mount  Atlas  and  the  Mediterranean. 
Coptic.  |  The  Coptic,  a  remnant  of  the  ancient  Egyptian,  is  well  known.  The 

researches  of  M.  Quatremere  will,  perhaps,  inform  us  whether  this  language  is  con- 
nected with  those  of  the  original  inhabitants  of  Nubia  and  Abyssinia.     Upon  the 
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eastern  side,  from  Magadaxo  to  the  country  of  the  Hottentots,  the  geographical 
names  show  the  prevalence  of  the  Caffre  language,  which,  even  amongst  |  caffre. 
the  Betjouanas,  preserves  evident  traces  of  a  strong  mixture  with  the  Arabic.     At 
the  southern  extremity  of  this  part  of  the  world,  the  Hottentots  speak  |  Hottentots. 
a  particular  dialect,  full  of  clickings  and  shakings  of  the  tongue,  which  produce 
sounds  similar  to  the  cries  of  birds.     Their  tongues  are  shorter  and  thicker  than 
ours.* 

Could  the  different  character  and  genius  of  human  languages  have  been  the  result 
of  a  hereditary  difference  in  the  organs  of  speech  1  If  this  principle  were  admitted, 
very  important  conclusions  might  be  drawn  from  it.  For  example,  the  Chinese,  the 
Esquimaux,  and  the  Mexicans,  cannot  pronounce  the  letter  r,  they  sup-  I  influence  of 
ply  its  place  by  /.  Are  they  all  then  of  a  common  origin  ?  But  we  must  |  on^anglage!1* 
carefully  guard  against  admitting  with  too  much  confidence  these  kinds  of  analogies, 
since  they  might  grossly  mislead  us.  For  example,  it  has  been  observed  that  the 
compound  consonant  mb,  which  a  European  can  scarcely  pronounce  at  the  beginning 
of  a  word,  was  common  to  the  languages  of  the  Negroes  and  the  South  Americans. 
The  observation  is  correct,  but  we  cannot  infer  from  it  the  common  origin  of  these 
tribes,  since  the  confounding  of  m  and  b  occurs  in  the  -ZEolian  dialect  off  the  ancient 
Greeks,  who,  undoubtedly,  are  descended  neither  from  Peruvians  nor  Negroes. 
There  are,  in  Norway,  whole  families  who  commence  every  word  by  the  consonants 
tig,  so  common  in  the  dialect  of  the  Negroes  of  Angola.  B  is  confounded  with  w 
by  the  Greeks,  the  Gascons,  and  the  Russians.  The  guttural  sounds  of  the  Ara- 
bians are  to  be  found  in  the  German,  a  language  of  a  different  stock.  These  exam- 
ples show  the  great  difficulty  of  ascertaining  how  much,  in  such  singular  anomalies, 
should  be  referred  to  physical  and  unvarying  causes,  and  how  much  arises  from  the 
influence  of  mere  caprice. 

The  American  languages  are  scarcely  better  known  than  those  of  I  American  lan- 
Africa.  Humboldt  thinks  that  there  are  in  that  quarter  of  the  world  a  |  guages- 
very  great  number  of  languages  independent  of  one  another.  .What  increases  their 
number  is  the  custom  adopted  by  every  new  dynasty  of  introducing  a  new 
language.  Thus,  the  Toultec,  the  Huaztec,  and  the  Jlztec  languages 
have  been  successively  current  in  Mexico.  These  languages,  in  which  a  laborious 
search  has  been  made  for  some  slight  affinities  to  the  Mongolic  dialect,  are  extremely 
complicated  both  in  their  etymology  and  their  syntax.  ' 


ultec  and 


Irorpmis,  Al- 
gonquin, &c. 


The  Cherokee,  Iroquois,  and  Algonquin,  or  Huron,  appear  to  be  the 
most  widely  extended  of  those  that  are  spoken  between  Hudson's  Bay 
and  the  Gulf  of  Mexico  :  they  are  poor  and  plain.     The  Esquimaux  or  Greenland 
tongue,  which  is  current  over  all  the  polar  region,  presents  an  odd  fantastic  struc- 
ture, from  the  joining  together  of  many  simple  words  and  even  parts  of  discourse  in 
one  single  word  of  immoderate  length.  In  South  America,  the  Caribbee  \  Caribbee. 
or  Galibbee,  a  sonorous  language,  prevails  to  the  north  of  the  river  of  the  Amazons, 
as  it  did  formerly  in  the  little  Antilles.     Several  ancient  languages,  regular  in  their 
composition,  have  disappeared  in  New  Greneda,  Quito,  and  Peru  ;  but  the  fine  lan- 
guage invented  by  the  Yncas,  the  Quichua,  remains  in  general  use  even  I  Language  of 
amongst  the  Spaniards.    The  Guarran  language  rs  so  prevalent  in  Bra-  |  Guarran?' 
zil  and  Paraguay,  that  the  Spaniards  and  Portuguese,  even  in  several  of  the  towns, 
speak  no  other.     Different  dialects,  little  known,  exist  in  Chili  and  in  Patagonia. 
The  Pecherais,  in  Terra  del  Fuego,  have  a  dialect  peculiar  to  themselves. 

These  are  the  principal  languages  spoken  by.  the  human  race.  How  wide  the  dis- 
tance in  this  scale  between  the  dialect  of  the  Negro  and  the  Chinese,  who  scarcely 
distinguish  the  singular  from  the  plural,  to  the  Greek  language,  in  which  the  most 
tender  and  the  most  profound  thoughts  can  be  fully  developed,  and  permanently 
fixed !  There  are  languages  which  have  no  expression  for  objects  which  are  not 
perceived  by  the  external  senses,  such  as  the  soul,  or  God.  There  are  some  which 
have  no  term  equivalent  to  the  verb  to  be,  or  the  substantive  world.  But  if  meta- 

*  Liechtenstein,  dans  les  Archives  ethnographiques,  par  Vater  et  Bertucb,  i.  259,  sqq. 
t  B*g,«<Tee  for  Ba§£m* ;  UiKK*  for  B^A»;  the  Latin  Meo,  from  the  Greek,  B*»,  &c. 


BOOK  TVfENTY-THIUD. 

physical  knowledge  appears  to  be  denied  to  the  great  majority  of  the  human  race, 
all  nations,  even  the  most  savage,  believe  in  the  existence  of  some  invisible  beings 
possessed  of  power  superior  to  man.  The  various  manners  in  which  nations  mani- 
Rei«ionand  I  fest  this  sentiment,  constitute  so  many  different  religions— ike  external 
worship.  I  acts  which  are  the  result  of  such  religious  belief,  form  modes  of  wor- 
ship* 

The  name  of  Polytheism  is  given  to  every  system  of  religion  which  admits  the 
existence  of  several  gods,  whatever  be  the  nature  and  dignity  which  it  assigns  to 
Fetkhism.  I  them.  Of  this  there  are  several  kinds.  The  greatest  of  all  is  Fetichism, 
or  the  adoration  of  Fetich.  By  Fetiche,*  is  understood  all  sorts  of  animated  or 
inanimate  substances,  which  the  priests  of  these  religions  hold  out  to  the  savages  as 
beings  that  are  enchanted  or  endowed  with  some  magical  and  divine  power.  These 
absurd  superstitions  prevail  amongst  the  ignorant  nations  of  the  coast  of  Guinea,  and 
amongst  a  great  many  other  savages.  They  are  blended  with  a  variety  of  other 
religions.  The  Ox  Apis,  the  Dog  Anubis,  were  perhaps  the  Fetiches  of  the  Egyp- 
tians.! The  black  stone  worshipped  at  Mecca  before  Mahomet,  and  the  god  Phal- 
lus of  the  Romans,  were  undoubtedly  of  the  same  number. 

sabeism.  |  Sabcism  holds  a  more  elevated  rank,  that  is  to  say,  the  worship  of  the 
heavenly  bodies,  the  sun,  the  moon,  and  the  stars  either  separately,  or  altogether. 
This  very  ancient  system,  spread  over  the  whole  extent  of  the  globe,  is  blended  with 
all  the  other  systems  of  superstition.  But  it  no  longer  exists  entirely  pure,  except 
amongst  some  insulated  tribes.  It  has  its  name  from  the  Sabeans,  or  Sabians,  an 
ancient  people  of  Arabia. 

Pmntheum-  I  Three  hypotheses  have  been  formed  as  to  the  nature  of  the  universe ; 
&£££'  I  materialism,  or  pantheism,  which  supposes  that  every  thing  which  exists 
is  penetrated  with  a  divine  spirit;  dualism,  which  admits  the  existence  of  two  eternal 
beings,  God  and  matter,  or  the  good  and  bad  principle ;  and  the  system  of  the  JE«ia- 
nists,  which  represents  all  beings,  the  good  and  the  bad  spirits,  as  having  emanated 
from  a  supreme  God.  J 

Pantheism,  modified  by  the  institutions  of  particular  nations,  and  blending  itself 
Polytheism.  |  with  Sabeism,  became  systematic,  or  mythological  Polytheism.  Under 
this  name  may  be  classed  all  those  schemes  of  religious  belief,  in  which  the  attributes 
of  the  Deity  are  personified  as  separate  divine  beings.  These  systems  then  are 
barbarous  and  irrational.  They  are,  however,  well  suited  for  poetry  and  the  fine 
arts,  and  have  been  received  amongst  the  most  civilized  nations  of  antiquity.  They 
are  of  several  kinds,  very  different  from  each  other,  but  reducible  to  three  classes. 
ian  PO-  1  The  most  gross  is  the  religion  of  the  Egyptians,  in  which  the  attributes 
of  the  divinity  are  represented  under  the  figure  of  animals,  which  may 
perhaps  account  for  their  hieroglyphic  writing.  This  may  be  termed 
zoomorphism.  In  the  religion  of  the  Greeks  and  Romans,  human  nature,  exalted 
however,  and  embellished,  served  as  a  model  for  divers  personifications  of  the  Deity. 
This  then,  was  anthropomorphism,  which  was  varied  to  infinity.  The  worship  of 
"  national  heroes  modified  the  polytheism  of  the  Greeks  and  Romans. 
Veneration  for  the  dead,  a  very  natural  sentiment,  mingled  with  all  reli- 
gions ;  but  of  some  it  appears  to  have  formed  the  chief  part.  This  was 
the  case  with  the  Celts,  whom,  for  other  reasons,  we  number  with  the  Polytheists. 
Amongst  other  nations,  such  as  the  Syrians,  the  Chaldeans,  and  the  Phenicians,  the 
worship  of  the  stars  and  the  physical  energies  of  the  earth,  appear  to  have  predo- 
minated. 

In  the  religion  of  the  Bramins,  the  Supreme  Being  is  supposed  to  be 
disguised  under  different  forms,  divine,  human,  and  animal.  We  think 
that  this  belief  might  be  considered  the  source  of  all  the  others,  even  of 
Fetichism;  but  it  might  be  equally  asserted  that  the  religion  of  the  Bramins  is  merely 
ennobled  Fetichism.  Theomorphism,  the  religion  of  the  Hindoos,  is  the  best  sup- 

•  A  word  which  comes  from  the  Portuguese  word  Fefaso, 

t  Debrowes  du  Cultc  des  Dieux  Fetiches,  ou  paralelle  dc  I'ancienne  religion  d'Egypte,  &c. 
1760.  t  Cudworth,  Intellect.  System,  chap.  i.  iii.    Dupuis,  origine  des  Cultcs. 
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morphiim. 


Religion  of  the 
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Religion  of  the 
Sclavonianj. 

Odinism. 
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ported  of  all  the  ancient  systems  of  worship ;    it  still  exists.     Two  of  its  branches 
prevail  in  the  North  and  East  of  Asia.     The  one  is  Schamanism,  the  head  of  which  is 
the  Dalai  Lama,  a  priest  who  is  supposed  never  to  die.     This  religion,  |  schamaniim. 
mixed  with  Fetichism,  is  spread  over  Tartary,  Mongolia,  and  Siberia;   the  other 
branch  is  Buddism  or  the  Braminic  system  reformed  by  Budda,  named  |  Buddism. 
also  Somonocodom:  It  is  established  amongst  the  Bramins  in  Siam  and  in  Ceylon. 
The  ancient  religion  of  Japan  is  a  kind  of  Schamanism,  from  whence  has  arisen  the 
religion  of  Fo,  which  is  that  of  the  multitude  in  China,  and  which  is  only  a  degenerate 
branch  of  that  of  Budda;  the  priests  are  called  Bonzes. 

The  system  of  two  opposite  principles,  and  that  of  emanations,  must  naturally 
run  into  each  other,  whenever  the  Dualists  grant  the  least  superiority  to  one  of  their 
principles,  or  the  Emanists  admit  the  possibility  of  a  revolt  against  the  Supreme 
Being.  This  is  the  reason  why  the  religions  derived  from  these  two  sources  are 
scarcely  distinguished  from  each  other.  They  belong  altogether  to  Mo-  \  Monotheism. 
notheism,  if  we  agree  to  apply  that  name  to  every  religion  which  recognizes  only  one 
true  God,  whatever  may  be  the  crowd  of  spirits,  fairies,  angels,  and  devils,  which 
surround  him.  There  are  three  ancient  religious  systems  which  have  for  their  basis 
a  dualism  more  or  less  avowed.  The  first  is  the  religion  of  the  Magi, 
or  of  Zoroaster,  denominated  also  Mithriatic  worship.  There  is  a  Su- 
preme Being,  from  whom  emanated  two  principles,  the  one  good,  Oromastese,  the 
other  bad,  Arimanes — they  fight  with  each  other;  but  the  good  will  finally  obtain  a 
complete  victory.  This  belief,  which  has  been  disfigured  by  the  Greek  historians,* 
is  still  preserved  amongst  the  Parses,  or  Guebres  in  Hindostan. 

The  ancient  religion  of  the  Sclavonian  nations  is  less  known.  Biel- 
bog,  the  white  god,  and  Czerno-bog,  the  black  god,  appear  in  it  as  two 
antagonist  powers.  Some  authentic  records  give  us  an  idea  of  Odinism, 
which  prevailed  in  Scandinavia;  Odin,  the  chief  of  the  good  gods  ;  Surtur,  the  prin- 
ciple of  physical  evil,  the  destroyer  of  the  world ;  Lok,  the  principle  of  moral  evil, 
and  all  the  other  gods,  are  in  a  state  of  dependence  upon  Alfader,  or  the  universal 
Father,  f 

Through  so  many  ingenious  errors,  or  fanciful  and  absurd  dreams,  celestial  truth 
was  opening  up  in  silence  the  right  path.  An  obscure  and  inconsiderable  nation 
acknowledged  the  absolute  unity  of  the  divinity  as  the  basis  of  their  religious  faith. 
Judaism,  some  of  whose  rites  and  ceremonies  resemble  those  of  the  |  Judaism. 
Persian  Magi,  and  of  the  Egyptian  Priests,  is  now  divided  into  two  principal  sects — 
namely,  that  of  the  Karaites,  who  acknowledge  as  divine  only  the  books  of  the  Old 
Testament ;  and  that  of  the  Rabbinists,  who  attribute  an  authority  almost  divine  to 
the  collection  known  under  the  name  of  the  Talmud. 

Christianity,  for  the  introduction  of  which  the  Jewish  scriptures  and  |  Christianity, 
the  Jewish  polity  paved  the  way,  sprung  up  in  the  bosorn  of  Judaism,  and  although 
in  consequence  of  corrupting  its  pure  doctrines,  by  mingling  with  them  the  principles 
of  the  Platonic  philosophy,  and  encumbering  its  few  and  simple  rites  by  the  inven- 
tions of  human  fancy,  it  became  soon  divided  into  an  infinity  of  sects  and  systems, 
it  now  sheds  its  benignant  and  liberal  influence  over  the  most  civilized  countries,  and 
in  all  quarters  of  the  world.  J 

The  Greek  or  Eastern  Church,  which  was  most  orthodox  in  the  fifth  |  Greek  church, 
and  sixth  centuries,  is  tolerated  in  Turkey,  countenanced  in  Hungary,  Sclavonia, 
Dalmatia,  and  established  by  law  in  Russia.  Amongst  its  various  branches,  we 
may  distinguish  the  Nestorians  in  Turkey  in  Asia,  who  at  one  time  were  very  nume- 
rous in  Tartary,  in  Mongolia,  and  even  in  China ;  and  trie  JVLonophy  sites,  who  com- 
prehend the  Copts  in  Egypt,  and  the  Armenians  and  Jacobites  in  Abyssinia. 

The  Latin  or  Western  Church  is  divided  into  two  great  parties.  I  Latin  church. 

The  Catholic,  Apostolic,  or  Romish  Church,  comprehends  within  its  |  Catholicism. 

*  See  the  article  Persia.  f  See  the  article  Scandinavia. 

t  Brerewood,  Recherches  sur  la  diversity  des  langues  et  des  religions,  tradde  Panglais  par 
La  Montagne.  Paris,  1640, 
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pale  the  greater  part  of  France,  Italy,  Spain,  Portugal,  Austria,  the  extensive  Span- 
ish and  Portuguese  Colonies  in  America,  Africa,  and  Asia,  and  three-fourths  of  the 
population  of  Ireland.  The  Pope  is  the  spiritual  head.  The  Gallician  Church  is 
distinguished  by  privileges  peculiar  to  itself,  which  oppose  an  invincible  barrier  to  the 
usurpations  of  the  Pope.  The  United  Greeks,  who  forsook  the  communion  of  the 
Oriental  Greek  Church,  form  an  inconsiderable  appendage  to  the  Catholic  Church. 
Protauntiim.  |  The  Protestant  Churches  are  divided  into  three  branches :  Lutheran- 
ism,  or  the  Evangelical  Church,  is  supported  by  the  state  in  England,  Prussia,  Sax- 
ony, Hanover,  Denmark,  Norway,  Sweden,  and  Livonia;  Calvinism,  or  the  reformed 
Church,  is  most  prevalent  in  Switzerland,  in  some  countries  of  Germany,  and  in 
Holland ;  it  is  the  established  religion  in  Scotland,  under  the  name  of  the  Presby- 
terian Church.  We  may  identify  with  the  reformed  church,  the  Independents,  or 
Congregationalists,  who  are  so  numerous  in  the  United  States  that  they  have  more 
than  1000  congregations.  The  English,  or  Episcopal  Church,  is  distinguished  from 
the  other  Protestant  denominations  merely  by  its  maintaining  the  order  of  the  epis- 
copal hierarchy.  It  is  the  established  religion  in  England ;  and  in  Ireland,  although 
the  faith  of  the  minority,  it  is  upheld  by  the  strong  hand  of  power.  Without  advo- 
cating any  system  of  intolerance,  or  wishing  to  insult  men  entitled  to  respect,  we 
shall  here  give  the  name  of  sect  to  every  religious  party  who  have  not  become  in 
in  any  place  sufficiently  numerous  to  have  their  tenets  embraced  and  patronized  by 
the  state.  The  principal  Christian  sects  are  :  The  Unitarians,  Socinians,  or  Jlnti- 
trinitarians,  whose  opinions  are  protected  in  Transylvania  and  in  Russian  Poland  : 
a  very  great  number  of  Catholics,  of  Lutherans,  and  Calvinists,  are  secretly  attached 
to  this  system ; — the  Jlrminians,  or  Remonstrants,  a  party  which  sprung  up  in  Hol- 
land, and  who  differ  from  the  Calvinists  in  the  opinions  which  they  hold  concern- 
ing the  doctrines  commonly  called  the  five  points  ; — the  JVLennonites,  at  first  known 
by  the  name  of  Anabaptists,  and  disgraced  on  account  of  their  fanaticismal  excesses, 
but  now  the  most  peaceable  of  all  the  sects  ; — the  Baptists,  a  numerous  party  in 
America,  where  they  occupy  868  churches.  They  resemble  the  Anabaptists,  and 
may  be  termed  modern  Anabaptists ; — the  United  Moravian. Brethren,  or  Hernhut- 
ters,  a  sort  of  monastic  institution,  who,  in  other  respects  adopt  the  tenets  of  Lu- 
theranism,  and  who  carry  together  the  blessings  of  religion  and  the  useful  arts  into 
the  remotest  and  most  savage  tribes ; — the  Quakers,  or  Tremblers,  benevolent  en- 
thusiasts, numerous  both  in  America  and  England ; — the  Shakers,  the  Dunkers,  and 
other  associations  similar  to  the  Quakers  ; — the  Swedenborgians,  or  followers  of  the 
Baron  Swedenborg,  a  sect  of  mystics  to  be  met  with  in  Sweden  and  England ; — 
lastly,  the  Methodists,  who  are  distinguished  by  an  extreme  method  or  strictness  in 
morals,  are  very  numerous  in  England,  and  still  more  so  in  the  United  States. 
Christianity,  besides  all  the  enemies  which  have  sprung  from  its  bosom,  has  seen 
Mahometan-  I  arise  close  by  its  side  a  rival  at  first  dangerous,  and  still  troublesome,  in 
I  Malwmetanism,  or  according  to  the  manner  in  which  Mahometans  them- 
selves speak  of  it,  Islamism,  that  is,  the  Orthodox  church.  This  religion  is  merely  a 
confused  mixture  of  Judaism  with  Christianity,  with  some  poetical  ornaments.  The 
Mahometan  creed  prevails  in  the  greater  part  of  Asia  and  Africa,  as  well  as  in  Tur- 
key in  Europe,  and  it  is  tolerated  in  Russia.  Mahometanism  comprehends  several 
sunnitei.  |  sects.  The  Sunnites,  although  divided  with  regard  to  discipline  into  four 
parties,  agree  in  reckoning  the  book  of  traditions,  or  the  Sunna,  in  the  number  of  their 
sacred  writings,  and  in  considering  Omar  and  his  successors  as  the  legitimate  Califs. 
This  party  is  the  most  numerous  :  the  Turks  belong  to  it. 

schuujf.  |  The  name  of  Schutes  means  Separatists.  The  Sunnites  give  it  to  all 
those  who  differ  from  them ;  they  reckon  six  classes,  each  split  into  twelve  subdivi- 
visions,  which  make  72  heretical  sects  ;  for  the  Turks  have  thought,  like  Bossuet, 
that  the  multiplicity  of  heretics  furnishes'a  plausible  objection  to  their  doctrines.  But 
in  truth,  there  is  only  one  considerable  party  amongst  the  Schutes,  that  of  the  follow- 
ers of  Ali,  who  reject  the  Sunna  :  their  creed  is  dominant  in  Persia. 

It  is  difficult  to  speak  with  precision  as  to  the  number  of  followers  belonging  to 
each  religion  actually  existing  in  the  world — a  misplaced  zeal  leads  the  different 
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parties  to  exaggerate  their  numbers,  as  if  there  were  no  truth  in  Se-  I  JW*8!1  Jj,  ia" 
neca's  observation,  that  a  great  majority  often  indicates  a  bad  cause.*  |  each  religion- 
Infidel  writers  in  particular,  have  thought  they  were  rendering  an  important  service 
to  their  cause,  by  ridiculously  exaggerating  the  number  of  Mahometans  and  Pagans, 
not  considering  that  truth  will  be  always  truth,  whether  it  be  believed  by  many  or 
by  few. 

The  following  numbers  may  be  regarded  as  nearly  approaching  the  truth  : 

C  in  Europe,      -      88  millions.  7  .,««     •«• 

Cathohcum,        £  Qut  of  j^J  28      __       £         ...      116  millions. 


The  Greek  Church, 70 

The  Protettant  Churches,  &c.          -        •*' ,  .   ^fy,Vif      ...        42 

Total  of  Christians,      •        .',.•'•      •'-  ,.    »     ;.'-}        -  228  millions. 

Jud<eism, • '  ^-v* ' ';-.  V*  •      .      4  to  5 

Mahometism,             -         -         -                 V^    ^/!°.  XV^ .'-        100  110 

Jiraminism,      -         -         -         -         .         -         -               •-•..' '     r/.  .-  60 

Schamanism,  or  the  religion  of  Dalai  Lama,     -        -        V   .  '*, ,      f  50 

JBuddism,  comprising  the  religion  of  Fo,  &c.           -        .....?«»  100 

FeticMsm,  and  various  other  beliefs,        -      '  *  .'     *     '^.  v:*  r  •'.       •  100 

Languages  and  religious  creeds  are  the  ties  of  moral  society,  which  often  survive 
the  fall  of  civil  and  political  society;  but  it  is  the  latter  which  determines  the  boun- 
daries of  states  and  empires,  which  it  is  the  province  of  political  geography  to  de- 
scribe. We  must  then  take  a  general  view  of  the  varied  forms  of  society. 


Domestic  so- 
ciety. 


The  ties  which  unite  husband  and  wife,  parents  and  children,  formed 
the  family  or  domestic  society.  The  relation  of  master  and  servant  had 
its  origin  when  society  was  in  this  state.  The  weak  not  being  able  to  assert  their 
rights,  or  procure  the  means  of  subsistence,  must  have  soon  resolved  to  claim  the 
protection  of  the  strong.  Those  families  that  happened  to  live  in  the  same  neigh- 
bourhood, would,  after  quarreling  for  a  while,  at  last  agree  to  live  in  harmony  to- 
gether. Certain  rules  would  be  established  amongst  them,  not  yet  to  be  considered 
as  laws,  but  as  customs.  The  union  of  these  families  did  not  form  a  state,  but  only 
a  civil  society.  These  small  societies  must  soon  have  perceived  that  |  civil  society. 
their  customs  and  observances  required  to  be  fixed,  and  to  be  invested  with  the  cha- 
racter of  laws.  Men  of  superior  natural  capacity  became  the  unlettered  lawgivers 
of  these  hamlets  or  villages.  As  soon  as  the  various  relations  in  which  men  stood 
to  each  other  were  fixed  by  laws,  political  society  commenced. 

But  this  was  a  society  without  government,  and  soon  became  a  prey 
to  the  evils  of  anarchy.  Experience  of  these  evils  taught  men  that  a 
physical  force  is  indispensably  requisite  to  support  the  laws,  which  of  themselves 
have  a  force  purely  moral.  A  government  is  thus  established  under  some  form  or 
other.  The  convention  which  fixes  the  original  laws  of  civil  society,  is  called  the 
social  compact;  that  which  fixes  the  existence  of  the  form  of  a  government,  and 
adjusts  the  circumstances  connected  with  it,  is  called  the  constitution. 
By  this  last  convention,  civil  society  is  constituted  a  state,  or,  if  the  term 
is  more  agreeable,  a  republic;  for  this  last  word,  derived  from  the  Latin,  originally 
signifies  every  civil  society  having  a  government  and  laws,  without  reference  to  the 
form. 

A  government  is  the  union  of  physical  force  established  by  the  will  of  civil  society 
to  maintain  the  laws  and  the  constitution.     The  force  of  the  government,  regulated 
by  the  established  laws,  is  called  the  supreme  power.     The  supreme  I  supreme 
power  may  be  divided  into  different  branches,  as,  for  example,  the  legis-  j  power- 
lative  power,  subdivisible  into  the  proposing,  the  deliberating,  and  the  decerning 
power;  the  executive  power  subdivisible  into  the  administrative,  the  judicial,  the 
military,  and  the  power  of  supreme  inspection.  These  divisions  are  partly  arbitrary. 
The  manner  in  which  the  supreme  power  is  organized,  subdivided,  and  concentrated, 
is  called  the  form  of  government.  The  supreme  power  represents  the  national  sove- 


Folitical  so- 
ciety. 


States  or  re- 
publics. 


*  Argumenttim  pessimi,  turba, 
VOL.  I.— M  in 
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reignty,  which  is  nothing  but  the  supreme  power  not  organized,  existing  in  the  hands 
of  a  civil  society  without  government. 

Form,  of  go-  I  Forms  of  government  are  innumerable  ;  but  we  shall  point  out  those 
Ternment.  |  most  generally  known,  by  advancing  from  the  state  of  the  greatest  phy- 
sical dissemination  of  powers,  to  that  of  their  greatest  concentration.  These  two 
extremes  approach  each  other  more  nearly  than  is  imagined. 

Democracy.  |  Pure  democracy  exists  in  that  state  in  which  the  supreme  power  is 
immediately  exercised  by  the  majority  of  the  nation:  this  form  of  government  ditVcrs 
from  the  state  of  primitive  civil  society,  in  which  all  equally  rule.  Comrnissorial 
democracy  is  a  state  in  which  the  supreme  power  is  exercised  by  a  council  imme- 
diately chosen  from  the  people,  revocable,  and  responsible.  Such  functionaries  are 
not  then  the  representatives  of  the  nation,  but  merely  its  proxies  and  commissioners. 
We  term  a  representative  democracy  that  state  in  which  the  supreme  power  is  exer- 
cised by  magistrates,  chosen  by  the  people,  who  represent  them,  and  who,  conse- 
quently, taken  collectively,  are  sovereign  and  not  responsible.  This  form  is  sub- 
divided into  a  pure  representative  democracy,  when  the  people  themselves  directly 
choose  their  representatives — and  into  a  representative  electoral  democracy,  where 
the  people  choose  electoral  bodies,  who  again  elect  the  representatives. 
Aristocracy.  |  Elective  aristocracy  resembles  representative  democracy.  It  is  when 
the  people,  either  mediately  or  intermediately,  choose  their  magistrates,  not  indiffe- 
rently from  among  the  citizens,  but  from  a  certain  class  determined  by  law.  Elective 
aristocracy  is  pure  or  free,  when  the  people  have  created  the  privileged  class,  or  the 
aristocratic  body, — when  admission  into  that  body  is  open  to  all  citizens, — when  the 
members  of  this  body  are  amenable  to  the  supreme  power  in  the  hands  of  the  people. 
Simple  or  pure  aristocracy  is,  when  the  people  have  chosen  once  for  all,  as  their  pleni- 
potentiary representatives,  a  body  which  governs,  and  which  is  renewed  without  the 
concurrence  of  the  people.  Every  form  of  government,  compounded  of  those  which 
we  have  just  named,  is  called  an  aristo-democracy.  When  the  aristocratic  party 
seem  predominant,  we  have  a  temperate  aristocracy,  when  the  democratical,  we  have 
a  temperate  democracy.  Rome,  after  the  expulsion  of  the  Tarquins,  was  an  heredi- 
tary oligarchical  aristocracy,  which  gradually  changed  into  an  aristo-democracy, 
composed  of  all  the  other  kinds.  The  Patricians  were  the  hereditary  aristocratic 
body;  the  senate  an  elective  free  aristocracy ;  the  assemblies  of  the  people  represented 
the  democracy. 

Democratic      I       -^  democratic  monarchy  is  a  democracy  in  which  the  supreme  power 
monarchy.       |  js  partly  exercised  by  an  individual  and  partly  by  a  democratic  body.    As 
the  supreme  power  may  be  variously  divided,  it  is  impossible  to  ascertain  the  number 
of  the  different  kinds  of  democratical  monarchies.     It  may  be  hereditary,  when  the 
nation  has  chosen  a  certain  family,  or  elective,  when  at  each  vacancy  a  monarch  is 
chosen.     The  right  of  election  may  be  vested  in  the  people,  in  an  electoral  body, 
in  a  single  elector.    These  variations  are  common  to  other  kinds  of  monarchy.    The 
legislative  power  may  be  divided  between  the  commissioners  of  the  people  and  the 
monarch,  or  it  may  belong  to  the  former  only.     The  judicial  and  military  powers 
may  be  dependent  upon  the  monarch,  or  upon  the  body  of  the  nation.     The  demo- 
cratic body  itself  may  be  chosen  without  or  with  the  concurrence  of  the  monarch. 
Aristocratic*!          Aristocratical  monarchy  is  a  state  in  which  the  supreme  power  is 
monarchy.         jointly'shared  by  the  monarch  and  the  aristocracy.  This  latter  body  maybe 
a  free  elective  aristocracy,  when  an  assembly  of  representatives  chosen  by  the  people 
from  the  council  of  the  monarch ;  an  elective  hereditary  aristocracy  chosen  by  the 
people,  or  by  the  monarch,  or  by  both  conjointly.;  or  lastly,  a  pure  and  perpetual 
aristocracy,  independent  alike  of  the  people  and  the  sovereign.     Such  were  the 
nobility  in  the  most  European  states  before  the  present  epoch.    The  aristo-democra- 
tic  monarchy  is  a  government  composed  of  a  monarch,  of  an  aristocratic  body,  and 
of  a  democratic  body.     By  a  mixed  government  is  generally  understood  a  monarchy 
of  this  description.     The  different  combinations  of  this  form  are  so  multiplied  that 
it  is  impossible  to  class  them. 

Absolut*  MO.    I      A  pure  or  absolute  monarchy  is  a  state  in  which  the  supreme  power 
»awhy.          I  -g  cntireiv  confKie(|  to  one  individual,  or,  in  other  words,  a  state  in  which 
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the  majority  of  the  nation  is  represented  by  a  single  individual.  Absolute  monarchy 
differs  from  despotism  in  this,  that  the  monarch  holds  his  power  of  the  nation,  either 
by  expressed  or  by  tacit  consent ;  the  despot,  on  the  contrary,  pretends  to  hold  his 
power  from  God,  and  from  his  own  sword.  The  dictatorship  was  a  kind  of  absolute 
monarchy,  elective  and  temporary,  in  the  Roman  republic. 

The  word  anarchy  literally  means  the  absence  of  a  government.  Tak-  |  Anarchy, 
ing  the  word  government  in  its  true  and  literal  signification,  it  is  evident  that  anarchy 
may  arise  in  two  ways:  1st,  from  the  non-existence  of  any  supreme  power  in  civil 
society ;  2d,  from  the  preponderance  of  unconstitutional  power,  exercised  in  an  arbi- 
trary manner  and  without  the  form  of  a  government.  Anarchy  may  be  modified  in  a 
thousand  ways.  The  following  are  the  forms  of  it  which  appear  to  be  most  worthy 
of  being  defined. 

Ochlocracy,  or  popular  anarchy,  takes  place  when  a  mob  or  a  multi-  |  ochlocracy, 
tude  unlawfully  usurp  a  supreme  power.     According  to  this  definition,  even  the  ma- 
jority, when  they  are  not  legally  constituted  sovereign,  can  exercise  only  anarchical 
power.     Oligarchy  occurs  when  a  small  number  of  individuals  or  farm-  |  oligarchy, 
lies  exercise  the  supreme  power  without  having  been  chosen  by  the  constitutional 
sovereign.     It  differs,  then,  from  pure  aristocracy.     Demagogy  is  when  |  Demagogy, 
one  or  several  individuals,  without  legal  appointment,  lead  and  manage  the  people  at 
their  will,  actually  exercising  the  power  which  they  seem  to  leave  in  the  hands  of  the 
multitude.     The  word  tyrant  signified  originally  chief  or  monarch.     Virgil  employs 
it  more  than  once  in  this  honourable  sense,  but  it  was  afterwards  limited,  to  denote 
him  who,  in  a  republic,  had  usurped  the  power  of  an  absolute  monarch.     This  is  the 
ordinary  sense  of  the  term  in  the  Greek  and  Roman  authors.     The  moderns  use  the 
term  t6  express  violent  and  cruel  abuses  of  authority  in  all  kinds  of  government. 

Despotism  has  been  confounded,  sometimes  with  tyranny,  sometimes  |  Despotism, 
with  absolute  monarchy.  Despotism  is  absolute  power,  which  is  not  derived  from  a 
lawful  source,  and  which  consequently  acknowledges  no  limits.  The  despot  pre- 
tends to  be  master  of  his  country  and  of  his  subjects,  just  as  a  private  person  is  pro- 
prietor of  his  estate  or  his  cattle.  Despotism  is  not  necessarily  tyrannical,  or  cruel 
and  violent — it  is  not  absolutely  incompatible  with  some  administrative  forms,  and 
some  institutions  which  properly  belong  to  regular  States,  or  even  to  Republics. 

It  would  be  improper  to  class  with  these  forms  of  government,  or  of  anarchy,  cre- 
ated by  man,  the  singular  state  termed  theocracy.  "  It  is,"  say  the  The-  |  Theocracy, 
ologians,  "  a  government  instituted  by  God  himself,  and  in  which  the  magistrates 
govern  in  the  name  of  God."  Such  was  the  constitution  of  the  Jewish  people — with 
them  theocracy  was  united  first  to  democracy,  and  then  to  monarchy.  The  popes, 
in  the  dark  and  middle  ages,  attempted  to  establish  a  theocracy  upon  a  great  scale. 

We  have  still  to  notice  the  federal  systems,  which  are  the  unions  of  ' 
several  independent  States,  under  a  superior  authority  chosen  by  them- 
selves, and  which  are  invested  with  powers  more  or  less  extensive,  to  maintain  mu- 
tual order,  and  to  furnish  the  means  of  defence  against  external  enemies.  We  may 
term  a  confederation,  of  which  all  the  constituent  members  are  on  a  footing  of  equa- 
lity, a  democracy  of  States:  Such  is  that  of  America.  There  have  been,  however, 
confederations  with  a  chief  or  presiding  power:  The  late  Germanic  empire  was  of 
this  nature.  Confederations  sometimes  have  subjects  in  common :  The  Swiss  had 
several  districts  in  this  manner. 

Political  geography  considers  in  societies  of  men,  besides  the  general  tie,  or  the 
form  of  government,  the  particular  ties  which  bind  individuals  to  society,  and  which 
result  from  the  station  assigned  to  these  individuals,  or  from  their  division  into  classes 
and  orders. 

In  the  most  savage  state,  insulated  man  procures  directly  for  himself 
the  little  which  is  necessary  to  supply  his  wants  or  to  gratify  his  wishes. 
As  soon  as  families  begin  to  draw  near  each  other,  they  unite  together  for  accom- 
plishing their  common  labours  ;  but  when  the  number  of  families  augments,  the  so- 
ciety, becoming  larger  and  more  powerful,  has  recourse  to  the  division  of  labour. 
The  di  fib  rent  products  of  each  branch  of  industry  are  then  reciprocally  changed. 
These  exchanges  being  not  without  inconvenience,  moan*  are  sought  for  to 
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them  facility  and  despatch.  Some  measure,  to  ascertain  the  comparative  values  of 
the  different  commodities,  is  adopted,  either  some  article  in  general  request,  as  corn 
or  cattle,  or  some  reputed  precious  substance,  such  as  gold  and  silver.  This  token 
becomes  money :  the  productions  become  merchandise  ;  and  instead  of  being  bar- 
tered, they  are  purchased.  Some  sagacious  observers  now  perceive  that  gain  is  to 
be  got  by  buying  and  selling ;  they  become  intermediate  agents  between  the  con- 
sumers of  produce  and  those  who  raise  or  work  it ;  and  here  commence  the  first 
rude  attempts  of  commerce.  Ere  long,  the  administration  of  the  affairs,  and  the 
defence  of  the  territories  of  the  state,  become  functions  too  laborious  and  too  com- 
plicated to  be  gratuitously  discharged ;  the  functionaries  receive  a  salary,  and  instead 
of  warriors  we  have  soldiers.  At  the  same  time,  every  inch  of  ground  would  re- 
ceive its  master ;  property  of  every  kind,  after  having  passed  from  one  hand  to  ano- 
ther— chance  favouring  some  individuals,  and  address  serving  others — would  at  last 
become  fixed.  Those  who  had  been  unfortunate  or  unskilful,  finding  the  impossi- 
bility of  producing  any  thing  by  their  own  efforts,  would  let  out  their  strength  or 
their  dexterity  to  others.  From  society  thus  at  last  completely  constituted,  various 
classes  originate. 

Productive  The  productive  class  comprehends  all  those  who  draw  from  the  earth 

d*M*  I  or  some  other  element,  any  productions  useful  to  society  ;  cultivators 

of  the  soil,  fishermen,  vine  dressers,  miners,  &c.  There  are  tribes  entirely  com- 
posed of  one  or  more  productive  classes.  Such  are  the  pastoral  tribes,  or  JVomades ; 
the  fishermen,  or  Ichthyophagi.  In  civilized  states,  there  exists  one  productive  class 
of  a  peculiar  kind  ; — the  man  of  science  who  enlarges  the  empire  of  knowledge, 
and  the  man  of  letters,  who  purifies  the  taste,  or  refines  the  sentiments,  or  elevates 
the  morals  and  manners  of  the  age,  equally  contribute  to  the  production  of  true  na- 
tional riches  of  inestimable  price  and  perpetual  duration. 

Mech.nicai  or  I  The  operative  class  consists  of  those  who,  by  various  processes,  cori- 
cEfi™  v  I  vert  raw  produce  into  artificial  produce.  When  such  processes  emi- 
nently require  genius  and  taste,  tjiey  obtain  the  name  of  the  fine  arts.  When  they 
chiefly  demand  corporeal  strength  and  dexterity,  they  are  called  the  mechanic  arts. 
A  manufactory  is  an  establishment  where  an  art  is  conducted  on  a  large  scale.  The 
name  of  work  seems  to  denote  one  of  those  establishments  in  which  extensive  and 
powerful  machinery  is  employed. 

Commercial  The  commercial  class  is  composed  of  merchants  properly  so  termed, 

claw.  |  wjjQ  kuv  ail(|  scjj?  either  on  a  great  or  small  scale,  the  productions  of 

nature  and  of  art ;  of  different  kinds  of  correspondents  or  agents,  who  facilitate  the 
execution  of  purchases  and  sales  ;  of  bankers  and  brokers,  who  confine  their  ope- 
rations to  the  representative  signs  of  merchandise  ;  and,  lastly,  of  mariners  and  car- 
riers, in  so  far  as  these  are  proprietors  of  their  means  of  conveyance,  and  do  not 
fall  to  be  ranked  under  the  class  of  mercenaries, 
ciaiiof  public  I  We  include  in  one  class  the  public  functionaries,  and  the 'officers 

I  of  the  sea  and  land  forces.     They  are  equally  invested  with  a  greater 
or  less  proportion  of  the  force  of  the  state  ;  they  are  equally  the  agents  of  the  su- 
preme power. 
cian  of  mer-   I      The  last  class  comprehends  the  mercenaries  of  every  kind  who  let 

I  out  their  labour  to  private  persons,  or  chiefly  to  the  community.  It  is 
composed  of  labourers  and  domestics.  This  last  class  is  most  numerous  in  the  states 
where  luxury  prevails. 

The  numerical  proportion  in  which  these  classes  are  met  with  in  a  state,  is  one  of 
the  most  interesting  questions  of  statistics.   According  to  this  proportion  it  is  that  wo 
decide  whether  we  are  to  denominate  a  nation  agricultural  or  commercial. 
caitei.  I       Classes  have  their  foundation  in  the  very  nature  of  society  itself,  but 

castes  and  orders  are  created  by  laws  and  constitutions.  By  the  word  caste  is  undc- 
stood  an  hereditary  class,  exclusively  assigned  to  one  species  of  occupation.  Tliis 
system  of  division  existed  in  Persia,  Arabia  Felix,  and  Egypt,  and  it  still  exists  in 
India.  It  is  accounted  for  in  a.  satisfactory  manner,  by  referring  to  the  original  differ- 
ence of  the  primitive  tribes,  whose  union  formed  the  nation.  Tlio  caste  of  pricsN 
and  that  of  warriors,  in  Egypt,  were  probably  two  cluns  somewhat  organized  and  disci- 
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plined,  which  had  reduced  to  a  state  of  subjection  several  tribes  of  husbandmen  and 
shepherds.  The  conqueror  disdained  to  mingle  with  the  vanquished ;  and  the  laws 
afterwards  sanctioned  and  perpetuated  a  system  of  separation  which  accident  had 
originally  established.* 

The  political  orders  in  the  states  of  Europe  differ  essentially  from  the 
castes,  in  this,  that  they  have  no  occupation  which  is  exclusively  reserved 
for  them,  or  if  they  have  it,  like  the  clergy,  it  is  not  hereditary.  In  the  middle  ages, 
when  the  armies  consisted  of  cavalry,  the  order  of  the  nobility  partook  much  of  the 
nature  of  a  caste.  The  nobles  now  are  merely  an  order  of  the  state.  The  citizens, 
commonalty,  or  third  order,  and  the  peasants,  form,  in  some  states,  orders  recognized 
by  the  constitution.  In  Sweden,  the  order  of  peasants  possesses  much  influence. 
The  same  was  the  case  in  the  Tyrol  before  the  late  events.  There  are  still,  how- 
ever, some  countries,  particularly  Russia,  where  the  husbandmen,  subjected  to  the 
yoke  of  personal  slavery,  form  a  real  caste,  condemned  to  a  state  of  abject  and  perpe- 
tual degradation. 

In  despotic  states,  as  in  Turkey  and  in  China,  there  are  no  orders. 

Slavery  renders  all  individuals  equal.  In  Europe,  it  is  the  "  esprit  de  corps,"  the 
corporation  or  professional  spirit  of  the  orders  of  the  state, — it  is  the  equilirbium 
resulting  from  the  various  prerogatives  and  interests,  contending  with  each  other, 
and  with  the  supreme  power,  which  secures  political  liberty.  It  is,  therefore,  in 
describing  Europe  that  we  shall  have  to  explain  the  institutions  of  chivalry,  the  hono- 
rary distinctions,  and  other  institutions,  whose  object  it  is,  either  to  mark  the  degrees 
in  the  scale  of  society,  or  to  render  the  distance  between  them  less  felt  and  less  per- 
ceptible. 

It  would  be  rather  uninteresting  to  enumerate  the  various  denomina-  1  Denomina- 
tions which  designate  the  different  states.  The  use  of  the  terms  empire,  j  Sgnties?™ 
kingdom,  sultanat,  khanat,  and  others,  will  be  learnt  in  the  descriptive  part  of  this 
work.  It  would  be  equally  useless  to  consider  in  this  place,  the  titles  which  the 
heads  of  states  assume,  from  the  modest  president  of  the  United  States  to  the  vain- 
glorious Emperor  of  China,  who  is  called  the  son  of  heaven,  and  who  is,  however, 
only  the  silly  imitator  of  the  Persian  monarchs,  who  style  themselves  kings  of  kings, 
princes  of  the  stars,  and  brothers  of  the  sun  and  moon.'f  Empty  sounds  have  no  in- 
fluence upon  the  prosperity  or  the  power  of  states.  J  Political  geography  regards, 
as  almost  unworthy  of  notice,  the  arms  and  colours  by  which  the  different  states 
mark  their  ensigns,  their  flags,  and  their  frontier  posts. 

It  is  a  matter  of  much  greater  importance  to  ascertain  the  material  re-  I  Res0urces  of 
sources  of  the  state.     This  is  the  particular  object  of  an  extensive  sci-  |  **** 8tate' 
ence,  termed  political  arithmetic  ;§  the  results,  however,  of  this  science  must  have  a 
place  in  political  geography. 

The  first  element  is  the  value  of  land,  and  of  its  produce.  Here  the  |  Value  of  land, 
different  productions  of  the  three  kingdoms  of  nature  are  classefl  according  to  their 
usefulness  as  articles  of  life,  and  their  value  as  articles  of  merchandise.  The  go- 
vernment itself  knows,  only  by  approximation,  the  value  of  what  agriculture,  the 
fisheries,  and  the  mines  produce,  and  what  is  the  exact  proportion  between  the  com- 
modities which  the  nation  sells,  and  those  which  it  buys.  Governments  beside,  do 
not  often  publish  even  the  imperfect  information  of  this  kind  which  they  possess. 
Political  geography,  therefore,  cannot  absolutely  warrant  the  accuracy  of  the  lists  of 
productions,  of  exports,  and  imports,  which  it  is  obliged  to  collect  with  so  much 
trouble.  To  render  these  details  as  useful  as  possible,  it  is  necessary  to  know  the 
proportional  values  in  which  lists  of  this  kind  are  made  up ;  the  moneys,  the  weights, 
and  the  measures  of  each  country.  This  subject,  which  presents  a  different  aspect 
in  every  state,  will  come  to  be  considered  in  our  particular  descriptions. 

*  Compare  Heeren,  Views  of  the  Politics  and  Trade  of  the  Ancients.  (In  German.) 

f  Ammian.  Marcell,  xxii.  5.  xxiii.  6. 

i  Becmanni,  Syntagma  Dignitat.  Illust.  Dissert,  iii.  cap.  3. 

§  See  the  works  of  Young,  Petty,  &.c.  quoted  p.  551,  552.  The  general  Treatises  of  Statis- 
tics, by  Ackenwall,  Toze  and  Mensel,  (in  German,)  and  the  Statistical  Account  of  Scotland  by 
the  Parochial  Clergy. 
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^n  ^1C  sccon(l  rank,  amongst  the  elements  of  the  national  resources, 
should  be  placed  commercial  and  manufacturing  industry.  It  was  this 
which  accumulated  on  the  rock  of  Tyre,  on  the  barren  coasts  of  Attica,  and  on  the 
flat  sandy  shores  of  Alexandria,  the  treasures  of  the  ancient  world ;  and  it  was  it 
which,  in  modern  times,  raised  Venice  and  Holland  to  greatness.  Here  political 
geography  should  consider  the  situation  of  the  coasts  of  a  country,  the  number  and 
nature  of  its  ports,  and  the  state  of  its  great  roads  and  canals ;  circumstances,  all  of 
which  directly  influence  the  progress  and  prosperity  of  national  industry.  It  is  like- 
wise necessary  to  attend  to  the  various  commercial  institutions,  such  as  the  great 
national  banks,  which  accomplish  the  rapid  exchange  of  the  signs  that  represent  Ilie 
value  of  merchandise,  and  the  commercial  and  trading  companies,  amongst  which 
there  are  some  that  possess  in  sovereignty  vast  provinces  beyond  the  boundaries  of 
Europe. 

population.  I  The  population  of  a  state  forms  the  third  element  in  its  resources. 
We  have  seen  in  a  preceding  book,  that  the  proportions  between  the  deaths,  the 
births,  and  the  number  of  living  inhabitants,  enable  us  to  approximate  nearly  the  po- 
pulation of  a  country ;  but  it  is  a  census  alone  which  enables  us  to  ascertain  it  with 
exactness.  Even  when  we  have  an  authentic  census,  we  should  beware  of  trusting 
to  it  with  implicit  confidence.  The  same  individuals  are  often  counted  twice,  which 
happens  every  time  that  the  inhabitants  of  the  country  are  numbered  in  summer,  and 
those  of  the  towns  in  winter. 

The  number  of  inhabitants  is  the  foundation  of  every  good  system  of  finance ;  the 
more  individuals  a  country  contains,  provided  they  have  the  means  of  subsistence, 
the  greater  progress  will  commerce  and  manufactures  make;  and  consequently  the 
greater  the  increase  of  the  revenues.  The  number  of  inhabitants  ought  equally  to 
determine  the  number  of  the  troops.  It  is  computed  that  the  men  capable  of  bear- 
ing arms,  form  about  the  fourth  part  of  the  whole  inhabitants.  The  greatest  effort, 
however,  that  the  most  warlike  state  can  make  in  a  case  of  extreme  necessity,  is  to 
arm  the  eighth  part  of  its  population.  No  example  even  of  this  has  occurred  in  mo- 
dern history. 

Proportion  of  I  Let  us  observe  also  that  the  more  a  mass  is  concentrated,  provided 
SSSo?  that  it  has  free  space  sufficient  to  move  in,  the  more  energy  it  will  ac- 
territory.  |  quire.  A  small  populous  country,  therefore,  is,  in  proportion,  more  pow- 
erful than  a  state  of  vast  extent  thinly  peopled.  A  country  is  looked  upon  as  popu- 
lous, when  it  contains  about  100  inhabitants  to  the  English  square  mile.  England 
is  peopled  at  the  rate  of  198  to  the  square  mile;  but  Ireland  and  Scotland  present  a 
less  favourable  proportion;  the  former  being  122,  and  the  latter  56;  Wales  has  SO  to 
the  square  mile.  Holland  had,  before  the  tumbles  of  1788,  and  the  revolutions 
which  followed  them,  212  inhabitants  for  each  square  mile,  which  makes  1908  for 
each  square  English  league.  The  Island  of  Malta  is  probably  the  most  thickly  peo- 
pled country;  it  had  more  than  6000  souls  to  the  square  league;  but  these  are  to  be 
regarded  only  as  rare  local  exceptions.  And  it  is  common  enough  to  tind,  in  Eu- 
ropean Russia,  governments  which  have  not  more  than  20,  or  even  10  inhabitants, 
to  each  square  mile.* 

Revenu«  of  I  The  attempts  which  political  arithmeticians  have  made  to  compute 
the  «ute.  |  ^e  vaiuo  of  tjie  aggregate  revenue  of  a  whole  nation,  arising  from  the 
employment  of  its  capital  in  the  cultivation  of  the  soil,  and  in  thg  various  branches 
of  commerce  and  the  arts,  have  hitherto  produced  only  proximate  results,  more  or 
less  accurate  according  to  the  correctness  of  the  data  from  which  the  calculations 
have  been  made.  Political  geography  merely  exhibits  the  sum  of  the  revenues  at 
the  disposal  of  the  government  of  each  state,  and  the  principal  sources  whence  they 
flow.  In  many  countries  this  information  is  furnished  by  the  annual  budget,  which 
is  the  name  given  to  the  table  of«finances  laid  before  the  aristocratic  or  democratic 
body,  sharing  in  the  exercise  of  the  supreme  power.  As  the  budget,  however,  is 
Dcbu  of  the  I  sometimes  intended  to  neutralize  the  unfavourable  impression  which  inny 
I  have  been  made  by  the  increase  of  the  public  debts  of  the  state,  it  occu- 

*  Busching,  Introduction  a  la  connaissancc  des  Etats  dc  1'Kuropc. 


POLITICAL  GEOGRAPHY. 

sionally  exhibits  fallacious  details :  in  absolute  monarchies  this  device  is  superfluous. 
But  the  correct  estimates  often  remain  buried  in  the  ministerial  bureaux,  until  some 
lucky  chance,  or  the  will  of  an  enlightened  sovereign,  ushers  them  into  useful  pub- 
licity. As  it  is  only  in  Europe  that  there  exists  a  regular  system  of  finance,  it  is  in 
the  description  of  that  part  of  the  world  that  we  shall  point  out  the  different  species 
of  taxes  and  customs,  and  all  the  ingenious  artifices  by  which  civilized  governments 
force  money  out  of  the  pockets  of  their  subjects ;  while  the  chiefs  of  barbarous  na- 
tions carry  off,  in  kind,  and  most  frequently  in  an  arbitrary  and  irregular  manner,  the 
articles  which  they  require. 

An  armed  force,  naval  and  military,  is  unfortunately,  but  necessarily,  |  Armed  force, 
an  object  of  the  first  importance  to  every  government. 

Savage  tribes,  and  even  some  half- civilized  nations,  are  accustomed  to  march 
against  their  enemies  all  the  males  fit  to  carry  arms.  Nothing  prevents  them  from 
doing  so,  as  fishing  and  hunting  are  occupations  which  a  horde  of  savages  carry 
along  with  them.  In  other  circumstances,  the  women  may  be  sufficient  for  the  em- 
ployments of  agriculture  and  the  tending  of  cattle ;  but  as  soon  as  labour  is  multi- 
plied, and,  in  consequence  of  this,  comes  to  be  divided,  that  is,  as  soon  as  the 
agricultural,  manufacturing,  and  commercial  classes,  have  each  a  separate  existence 
and  place  in  society,  it  is  impossible  to  arm  and  to  bring  into  the  field  the  entire  mass 
of  a  nation,  without  completely  suspending  the  exercise  of  those  trades  and  occupa- 
tions on  which  its  subsistence  depends.  It  therefore  becomes  necessary  to  form  a 
class  exclusively  devoted  to  the  trade  of  war;  such  was,  in  the  middle  ages,  the 
design  of  the  order  of  nobility  and  of  chivalry ;  but  the  invention  of  gunpowder  and 
artillery,  the  introduction  of  a  new  system  of  fortification,  and  the  perfection  to  which 
tactics  have  been  brought,  have  converted  the  formerly  simple  and  almost  mechanical 
art  of  war  into  a  profound  and  extensive  science,  to  the  study  of  which  many  years 
must'* be  devoted.  This  consideration,  strengthened  by  motives  of  ambition  and 
policy,  gradually  paved  the  way  for  the  establishment  of  standing  armies.  The 
European  powers  have  had,  for  more  than  a  century  and  a  half,  a  certain  number  of 
troops  in  a  state  of  perfect  discipline  and  equipment,  ready  to  march  at  a  moment's 
notice.  In  supporting  these  troops,  one-third,  and  often  one  half  of  all  the  public 
revenue  is  consumed.  The  land  force,  or  the  army,  is  composed  of  |  Land  forces, 
four  principal  parts,  or  arms,  with  their  subdivisions ;  namely,  the  infantry,  or  com- 
batants on  foot;  the  cavalry,  or  combatants  on  horse-back;  the  artillery,  whose  pro- 
vince is  to  work  those  engines  of  destruction,  on  the  skilful  management  of  which 
the  issue  of  battle  frequently  depends ;  and  the  engineer  department,  which  conducts 
the  defence  and  attack  of  fortified  places.  In  the  description  of  a  kingdom,  not  only 
should  we  point  out  the  number  and  situation  of  the  fortresses,  the  passes  and  defiles 
of  greatest  importance,  as  well  as  the  number  of  troops  which  it  maintains;  but  it  is 
farther  necessary  to  mention,  whether  these  are  regular  troops,  or  bands  without  dis- 
cipline or  military  science,  and  also  to  specify  the  physical  advantages  and  disad- 
vantages of  the  frontiers. 

In  like  manner,  it  is  not  enough  to  know  the  number  of  ships  of  war  |  sea  forces, 
of  which  the  navy  of  a  state  consists.  We  must  also-ascertain  whether  it  possesses 
an  adequate  number  of  skilful  officers  and  experienced  sailors.  We  must  observe 
whether  it  comprehends  in  its  dominions  extensive  coasts  furnished  with  safe  and 
commodious  harbours,  or  touches  the  sea  only  in  some  insulated  points.  According  to 
circumstances,  a  state  requires  a  fleet  of  ships  of  the  line,  and  frigates 
to  fight  upon  the  open  sea,  or  a  flotilla  of  gun-boats  to  defend  its^coasts, 
its  straits,  and  its  ports. 

Finally,  states  have  also,  besides  their  own  peculiar  forces,  a  force  of 
situation  depending  upon  their  external  relations ;  and  particularly,  on 
the  alliances,  whether  diplomatic  or  natural,  which  render  them  the  friends  or 
enemies  of  each  other.  The  equilibrium  resulting  from  the  alliances  of  the  different 
European  nations,  is  called  the  "  balance  of  power."  This  political  equilibrium  has 
frequently  been  subverted  ;  but  it  is  notwithstanding  of  importance  to  examine  the 
principal  bases  on  which  it  rests,  as  shall  be  done  in  our  description  of  Europe. 
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Moral  itate  of  I  The  moral  state  of  a  nation  is  the  result  of  all  these  political  and  so- 
a  nation.  |  cjai  relations  we  have  been  specifying.  This  state  is  indicated  by  various 
signs,  of  which  the  political  geographer  ought  to  notice  the  most  striking. 
Gannenu.  |  The  mode  of  dress  is  more  than  a  simple  object  of  curiosity ;  the 
loose  flowing  habit  of  the  orientals,  and  the  tight  clothing  of  the  European,  exert  an 
DIW.  |  influence  on  their  physical  and  moral  constitution.  The  nudity  of  certain 

nations  procures  to  them  corporeal  advantages,  an  agility,  a  strength,  and  a  robust- 
ness of  health,  unknown  to  nations  whose  limbs  are  encumbered  with  garments ;  but 
this  superiority  is  more  than  counterbalanced  by  extreme  indolence  and  feebleness, 
and  torpor  of  understanding.  The  custom  of  painting  the  body,  whether  by  imprint- 
ing, or  marking  figures  upon  the  skin,  or  by  simply  besmearing  it  with  a  coat  of  colour- 
ing, marks  the  infancy  of  civilization,  and  the  first  workings  of  vanity.  Rank  and 
dignity  are  frequently  indicated  by  the  vestments,  or  by  the  ornaments  with  which 
they  are  embellished.  A  particular  kind  of  sash  of  cotton  cloth  is  the  distinguishing 
badge  of  royalty  in  Otaheite.  The  priests  of  Siam  reserve  to  themselves  the  privi- 
lege of  shaving  their  eyebrows.  A  necklace  of  human  teeth  supplies  the  place  of 
the  star,  in  the  order  of  negro  nobility. 

Habitation.  |  The  ordinary  habitations  of  a  people,  are  an  almost  infallible  index 
of  the  degree  of  civilization  at  which  they  have  arrived.  The  human  race  may  be 
divided  into  four  classes,  according  to  the  four  kinds  of  habitations  which  follow, 
Isf,  Caverns  in  the  rocks,  and  under  ground.  They  who  make  these  their  common 
abodes,  are  called  Troglodytes.  2d,  Huts  of  earth,  branches  of  trees,  stones,  or 
some  other  substance,  either  in  the  natural  state,  or  coarsely  wrought.  3d,  Tents  ; 
these  moveable  dwellings,  in  the  opinion  of  wandering  pastoral  tribes,  appear  prefer- 
able to  our  palaces.  4J/i,  Houses,  which  may  be  defined  huts  brought  to  a  state  of 
perfection ;  for  even  the  most  superb  colonnade,  is  merely  a  noble  imitation  of  the 
coarse  beams  which  supported  the  thatched  roof.  We  find  in  Europe,  houses'*  con- 
structed of  unsquarcd  beams— -of  beams  that  are  squared  and  lined  with  wainscoting — 
of  prepared  clay  and  squared  timber — of  bricks  and  wood — of  bricks  alone — of 
unhewn  stone — of  hewn  stone — and  of  marble. 

Towns,  conn-  I  Tlie  name  of  a  city  or  town,  strictly  speaking,  is  not  given  to  a  col- 
vifitgS!"'8  I  lection  of  houses  on  account  either  of  its  extent  or  its  population,  but  in 
consequence  of  certain  privileges  which  the  place  enjoys.  The  right  of  exercising 
the  various  arts  and  trades,  and  of  conducting  commerce,  serves  in  most  countries 
chiefly  to  distinguish  cities  and  towns  from  villages.  Villages  are  sometimes  larger 
than  towns,  for  example  in  Silesia ;  but  they  have  commonly  no  privilege  to  distin- 
guish them  from  hamlets  and  other  assemblages  of  houses  in  the  country.  Burghs 
are  places  which  enjoy  a  portion  of  the  rights  granted  to  cities.  In  other  respects, 
these  words  admit  of  different  senses,  according  to  the  laws  and  customs  of  different 
countries. 

utennh  ind  I  Utensils  and  instruments  are  objects  no  less  worthy  of  the  attention 
uiitrumenu.  |  Qf  a  philosophical  observer.  The  bows,  the  javelins,  and  the  nets  of 
savages,  often  deserve  to  be  admired  for  the  perseverance  and  dexterity  that  were 
required  to  produce  them. 

Food-  |       The  European  is  accustomed  to  make  almost  every  nutritive  substance 

minister  to  his  support,  or  to  the  gratification  of  his  palate.  But  there  are  nations 
that  live  almost  exclusively  upon  one  kind  of  food.  The  frugivorous,  carnivorous, 
and  ichthyophagous  tribes  are  distributed  over  the  whole  surface  of  the  globe.  The 
taste  for  horse-flesli  appears  peculiar  to  the  Mongols,  Tartars,  Finns,  and  other  de- 
scendants of  the  Scythians,  and  to  the  Sclavonic  and  Gothic  nations.  Both  ancient 
and  modern  writers  place  the  Acridophagi,  or  caters  of  locusts,  in  Africa.  Some  of 
the  American  tribes  visited  by  Humboldt,  devour  a  species  of  clay. 
Anthropopha-  I  Respecting  Anthropophagism,  or  the  horrible  custom  of  eating  human 
gum.  I  flesh,  it  appears  to  be  proved  that  it  does  not  belong  exclusively  to  any 

nation ;  all  savage  tribes  arc  addicted  to  it,  either  from  the  impulse  of  a  ferocious 
hatred  of  their  enemies,  or  by  the  dictates  of  an  atrocious  superstition,  or  finally,  in 
consequence  of  extreme  want.  Not  only  do  modern  accounts  assert  that  the  prac- 
tice obtains  in  the  greater  part  of  the  nations  of  Africa,  America,  and  Australasia; 
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but  we  discover  from  several  passages  in  the  ancients,  that  it  was  at  one  time  preva- 
lent in  Europe.  The  poets  ascribe  it  to  the  Cyclops  and  Lestrygons,  whom  they 
place  in  Italy.*  Historians  bring  this  charge  against  the  Scythians, |  the  Cimbrians, J 
a  tribe  of  Caledonians, §  and  other  nations  of  the  north. 

The  heroes  and  gods  of  Homer,  employ  expressions  borrowed  from  the  rites  of 
Anthropophagism ;  Jupiter  reproaches  Juno  for  desiring  to  eat,  either  raw  or  dressed, 
King  Priam  and  his  children.  Human  sacrifices  were  known  amongst  the  Greeks 
and  Romans,  as  well  as  the  Celts,  Scandinavians,  and  oriental  nations.  These  hor- 
rid sacrifices  appear  to  have  been  often  succeeded  by  a  repast  still  more  horrid.  The 
disgusting  practice  of  burying  the  dead  bodies  of  their  relations  in  their  own  bowels, 
is  attributed  to  the  Issidones,||  and  the  Massagetae  ;H  to  several  tribes  of  India;** 
to  the  people  of  Thibet  and  the  Marian  Islands  ;||  and  to  the  ancient  Irish. JJ 


The  desire  of  procuring  a  momentary  elevation  of  spirits,  has  caused 


Inebriating 
drink. 


the  invention  amongst  all  nations,  of  intoxicating  liquors.  Their  differ- 
ent properties,  from  the  generous  wine  of  Europe  to  the  loathsome  ava  of  the  Ota- 
heitans,  deserve  to  be  pointed  out  in  the  geographical  descriptions  of  the  respective 
countries. 

From  the  immense  variety  of  customs,  which  impart  to  social  life,  in  |  Customi. 
every  nation,  its  peculiar  features,  political  geographers  select  the  most  striking, 
namely,  those  which  are  most  closely  connected  with  morals,  and  which  serve  to 
illustrate  the  history  and  filiation  of  the  species.  Such  is  the  circumcision  practised 
amongst  the  African  nations  which  do  not  profess  Islamism;  the  custom  of  embalming 
dead  bodies,  common  alike  to  the  Guanches  of  the  Canary  islands,  and  to  the  ancient 
Egyptians ;  the  fashion  of  letting  the  bodies  of  the  dead  dry  and  wither  away  in  the 
air,  common  to  the  Otaheitans  and  the  ancient  Medes;  the  custom  prevalent  among 
the  females  of  India,  and  the  wives  of  the  Wendes  and  Scandinavians,  of  immolating 
themselves  upon  the  tombs  of  their  husbands ;  and  in  general  the  ceremonies  observ- 
ed at  marriages,  births,  and  funerals,  present  resemblances  that  are  often  highly  in- 
teresting. 

Civil  laws  sometimes  present  singularities  which  deserve  to  be  marked  |  civil  laws, 
in  the  description  of  a  nation.  But  it  is  sufficient  to  notice  regulations  which  punc- 
tiliously prescribe  the  silly  ceremonies  of  a  degrading  etiquette;  punishments  revolting 
to  humanity;  graduated  scales  of  murders,  and  mutilations,  and  tortures;  supersti- 
tious ordeals,  still  prevalent  amongst  different  nations,  and  a  thousand  other  similar 
observances  of  ancient  barbarism,  or  the  bequeathments  of  more  recent  despotism. 

The  intellectual  state  of  society  closes  this  lengthened  view  of  the     State  of 
various  aspects  under  which  nations  may  be  contemplated.     Do  they     knowledge, 
possess  an  accumulated  store  of  the  discoveries  of  genius,  and  of  the  observations 
of  wisdom?     Do  they^  cherish,  in  the  sublime  and  beautiful  effusions  of  poetry,  the 
expression  of  the  noblest  sentiments  of  humanity  and  patriotism?     Do  men  of  science 
and  literature  occupy  the  honourable  rank  to  which  they  are  entitled?     These  are 
questions  which  require  to  be  satisfactorily  solved  before  we  can  determine  the  pro- 
gress which  a  nation  has  made  in  civilization  and  in  morals. 

The  general  result,  the  collected  effect  of  all  these  aspects  and  rela- 
tions, to  which  our  attention  has  been  drawn,  constitutes  the  character 
of  a  nation.  Nations  may  be  distributed  into  three  general  classes.  Sava- 
ges are  those  who  are  ignorant  of  the  art  of  writing,  or  of  fixing  their  thoughts  by 
means  of  conventional  signs  equivalent  to  writing.  Their  vague  and  unsteady  ideas 
are  attached  only  to  objects  which  strike  their  senses ;  they  delight  to  adorn  their 
persons  in  a  manner  which  to  us  appears  ridiculous ;  they  are  passionately  fond  of 
bodily  exercise,  and  in  this  respect  they  infinitely  surpass  us.  Their  industry  is 
generally  confined  to  a  little  gardening,  to  fishing,  and  the  chase.  Some 
of  them,  however,  produce  specimens  of  beautiful  workmanship,  and 
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*  Homer,  Odyss.  ix.  290,  x.  129.  f  Herod,  iv.  18—20.     Plin.  vii.  2. 

+  Diodor.  v.  chap.  32.  §  Hieronym.  ap  Buchan,  Rer.  Scotic.  ii.  p.  55.     Edit.  Wcchel. 

||  Herod,  iv.  26.  J  Strabo,  xi.  353,. edit.  Casaub.  Atrob.     Herod,  i.  cap.  216. 

**  Herod,  iii.  cap.  99,  100.  ff  Kubruquis,  Marce  Paul.  Mendana,  &c. 

**  Strabo,  iv.  139. 
VOL.  I — N  n 
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have  even  commodious  and  elegant  habitations. »  The  class  of  barbarians,  or  men 
half  civilized,  comprehends  every  nation  which,  by  writing,  by  written  laws,  by  a  re- 
ligion expressed  in  ceremonial  observances,  or  by  a  more  regular  military  system,  has 
evidently  emerged  from  the  savage  state.  But  the  information  which  such  a  people 
possesses  is  as  yet  only  an  indigested  mass  of  incoherent  observations :  their  arts  are 
exercised  as  it  were  by  routine — their  policy  is  limited  to  the  defence  of  their  frontier, 
at  the  moment  of  danger,  or  to  offensive  operations  conducted  without  a  plan.  Their 
progress  is  in  general  slow  and  uncertain,  because,  even  in  advancing  towards  civi- 
lization, they  have  no  proper  conception  of  the  great  objects  at  which  they  should 
ciriiized  I  a*™-  A  civilized  nation  is  that  which  has  arranged  its  knowledge  in 
untiom.  I  the  form  of  sciences ;  which  has  elevated  the  mechanical  to  the  rank  of 
the  fine  arts ;  which,  to  express  the  various  sentiments  of  the  human  heart,  has  cre- 
ated tho  "Belles  Lettres;"  which  is  possessed  of  a  fixed  system  of  legislation,  of 
policy,  and  of  war,  calculated  not  only  for  existing  circumstances,  but  for  ages  to 
come — a  nation  in  which  Christianity,  undefiled  by  superstition  or  enthusiasm,  dis- 
plays its  proper  influence  in  the  purification  and  elevation  of  the  public  morals, — a 
nation,  finally,  which  recognizes  the  great  principles  of  public  law,  by  acting  in  time 
of  peace  as  the  friend  of  every  other  state,  and  by  respecting,  in  time  of  war,  the  pro- 
perty of  defenceless  citizens. 

character.  |  The  general  character  of  a  nation,  being  the  result  of  all  the  physical 
circumstances  in  which  it  is  placed,  and  of  the  political  institutions,  which  modify 
Does  it  depend  these  circumstances,  it  is  absurd  to  make  it  depend  upon  climate  alone, 
on  climate?  Extreme  cold,  as  well  as  extreme  heat,  by  enfeebling  the  constitution, 
seems  to  check  and  restrain  that  progress  in  improvement  which  a  people  might 
otherwise  make ;  but  institutions  and  manners  struggle  successfully  against  the  cli- 
mate. Egypt,  under  the  tropic,  and  Scandinavia,  under  the  polar  circle,  have  equally 
given  birtli  to  heroes,  men  of  genius,  and  philosophers. 

ci'mt"1  °f  *u  r^e  naturc  °f  a  country  has  more  influence  than  the  temperature. 

•nHueSec.'"  I  The  mountainous  central  parts  of  Greece,  formerly  the  beloved  abodes 
of  courage  and  independence,  are  still  the  places  that  are  least  accessible  to  despot- 
ism. In  Thrace,  the  Sarres,  inhabitants  of  the  mountains,  maintained  for  a  long 
time  their  independence  ;*  in  these  same  mountains,  as  well  as  in  Macedonia,  we 
find  at  this  day  hordes  of  Turcomans  who  live  in  the  enjoyment  of  liberty,  f  The 
Illyrians  bravely  resisted  the  kings  of  Macedonia,  and  the  Roman  Legions.f  The 
Arnauts,  or  Albanians  wandering  upon  these  same  mountains,  obey  the  Turks  only 
when, paid  by  them. 

The  Greeks,  in  spite  of  the  yoke  of  tyranny  under  which  they  are  oppressed,  ex- 
hibit still  in  some  mountainous  cantons,  the  manly  character  and  republican  spirit  of 
their  ancestors.  Without  mentioning  the  Mainotes,  so  often  referred  to,  let  us  look 
to  the  town  of  Ambelakia,  situated  on  the  declivity  of  Mount  Ossa,  above  Tempe  ; 
its  inhabitants,  as  brave  as  they  are  industrious,  have  twice  repulsed  the  Ottoman 
troops,  and  no  Turk  dare  show  himself  on  their  rocks.  The  small  town  of  Parga,§ 
whose  unhappy  and  unmerited  catastrophe  we  "shall  afterwards  have  occasion  to 
describe,  has  often  presented  the  spectacle  of  women  taking  up  arms  and  fighting  for 
liberty.  ||  The  Spachiotes,  who  inhabit  the  white  mountains  in  the  Isle  of  Crete,  have 
been  only  lately  subjugated,  rather  by  intestine  discords  than  by  the  arms  of  the 
Turks.  They  still  preserve  several  institutions  of  the  ancient  Cretans. TT  It  is  per- 
haps to  the  peculiar  nature  of  the  soil  of  Europe,  to  its  being  more  intersected,  more 
™gged,  and  more  unproductive,  than  that  of  Asia  or  America,  that  we  owe  that  pre- 
sence of  mind,  and  that  spirit  of  bold  enterprise  and  perseverance  by  which  the 
natives  are  in  general  so  much  distinguished.  These  qualities  eminently  characterize 
the  inhabitants  of  the  Alps,  the  Dofrines,  and  the  Cevennes. 

Nations  that  occupy  mountainous  districts,  especially  when  jealous  of  their  liberty, 
and  living  in  small  separate  states,  speak  generally  a  number  of  dialects,  which,  in 

•  Herodot.  lib.  vii.  cap.  Hi.  f  Fei;x  Beaujour,  vol.  i.  p.  325. 

L.vy  ,.43.  cap.  19.    Justin,  8cc.  §  F.  Beaujour,  vol.  i.  p.  272. 

I  Scrofam,  Voyage  en  Grece,  vol.  Hi.  p,  21.       l  Savary,  Letters  sur  la  Greece.  Lett,  xxxvi. 
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process  of  time,  becomes  so  many  languages.  In  Caucasus,  there  are  twenty-six 
different  dialects  spoken.*  As  a  farther  proof  of  this,  we  may  also  refer  to  the 
numerous  dialects  of  Greece  and  Scandinavia. 

Tribes  that  inhabit  vast  plains  destitute  of  large  rivers  and  forests,  I  People  inhabit- 
naturally  betake  themselves  to  a  wandering  life,  and  the  tending  of  flocks  |  mg  plains« 
and  cattle.  The  patriarchal  government,  the  parent  of  despotism,  had  its  origin 
amongst  wandering  tribes  or  Nomades.  An  insulated  mode  of  life,  re-  |  Nomades. 
tards  the  progress  of  population;  and  the  facility  with  which  food  is  procured, 
obstructs  the  growth  of  industry  and  the  arts.  Such  is  the  cause  of  the  barbarism 
in  which  the  tribes  of  central  Asia  remain.  But  if  these  tribes  meet  with  considera- 
ble rivers,  bordered  by  meadows  affording  rich  pasture  to  their  herds,  they  follow 
their  course,!  and,  descending  into  fertile  valleys,  become  fishermen 
and  agriculturists.  As  soon  as  they  have  fixed  their  abode,  we  see  the 
arts  and  sciences  gradually  spring  up  in  the  midst  of  them.  The  Mongols  descend- 
ing from  their  upland  plains,  have  become  the  founders  of  numerous  towns  in  China ; 
and  an  African  horde,  following  the  Nile  from  Meroe  and  Upper  Ethiopia,  has  been 
able  successively  to  create  the  wonders  of  Thebes  and  Memphis. 

Forests  must  have  been  the  primitive  abodes  of  the  European  tribes,  I  Tribes  living 
when  they  lived  upon  acorns.  Even  now  the  palm  forests  afford  shel-  |  m  Forest8- 
ter  to  the  nations  of  Africa.  The  hunting  of  animals  was  the  natural  occupation  of 
these  people  ;  but  at  the  dawn  of  civilization,  the  tribes  of  hunters,  having  both  the 
body  and  the  mind  formed  by  violent  exercise,  by  dangers,  and  incessant  toil,  must 
have  made  more  rapid  progress  in  improvement  than  the  pastoral  tribes,  and  must 
have  built  houses  and  towns  at  a  much  earlier  period.  The  forests  would  furnish 
them  with  the  materials  and  the  model  of  their  architecture.  Trunks  of  trees  sup- 
porting a  verdant  roof,  suggested  the  first  idea  of  Grecian  and  Indian  colonnades, 
whilst  Chinese  architecture  consists  only  of  tents  imitated  in  wood  and  stone  ;  and 
in  the  Gothic  architecture,  we  recognise  the  image  of  gloomy  caverns  and  steep 
rocks.J 

Mountains,  rivers,  and  forests,  having  directed  the  first  tribes  in  their  emigrations, 
and  having  influenced  their  physical  and  moral  character,  have  also  given 
rise  to  the  first  geographical  divisions  and  denominations^  as  we  shall 
often  have  occasion  to  show  in  our  particular  descriptions.  But  what  has  most  acce- 
lerated the  extension  of  the  human  species,  and  the  progress  of  civilization,  is  the 
invention  of  navigation. 


Original  geo- 
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What  lively  and  strange  emotions  must  the  first  men  have  felt,  when, 
descending  from  their  paternal  mountains,  after  having  wandered  in  the 
thick  forests  which  covered  them,  they  saw,  all  at  once,  their  further  advance  im- 
peded by  an  immense  plain  of  water,  which,  in  the  distance,  appeared  to  be  lost  in 
the  sky,  and  to  mingle  with  the  clouds !  The  hunters,  accustomed  as  they  were  to 
danger,  would  feel  a  degree  of  repugnance  to  commit  themselves  to  the  waves.  But 
no  sooner  was  the  first  skiff  launched  upon  the  ocean,  than  the  whole  physical  and 
moral  state  of  that  tribe,  which,  in  consequence  of  its  situation,  was  enabled  to  profit 
by  this  great  discovery,  would  be  changed.  A  small  territory,  abounding  in  fisheries, 
is  enabled  to  accumulate  a  numerous  population.  Civilized  islands  are  asylums  in- 
accessible to  the  attacks  of  savages.  These  small  corners  of  the  earth,  insulated 
by  nature  itself,  gave  rise  to  the  first  ideas  of  country  and  of  national  independence. 
Even  the  inclemency  of  the  maritime  air  must  have  had  some  influence  upon  the 
progress  of  civilization.  In  the  interior  of  the  country,  a  tent  or  hut  of  verdant  turf 
afforded  a  sufficient  shelter  from  the  rain  and  the  wind.  Near  the  sea,  the  dampness  of 
the  atmosphere  rendered  it  necessary  to  build  habitations  of  firmer  materials  and  a 
closer  construction.  Great  towns  arose  upon  the  banks  of  a  river,  or  upon  the  shores 
of  the  sea. 

*  Strabo,  xi.    Reineggs,  Voyage,  &.c.        f  Compare  Deguignes,  Histoire  des  Huns,  ii.  p.  5. 

j_    ¥i-J~.~»,,  i' i_  :_  T_J:_ i.    ' 
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ch«r«ter  of  |  The  character  of  insular  nations  is  always  distinguished  by  originality. 
Sow!*  "*"  I  Attached  to  their  native  soil,  and  unjust  towards  a  foreign  one  ;  faithful 
to  national  remembrances,  but  strongly  biassed  by  superstitions  and  prejudices,  they 
generally  exhibit  more  energetic  virtues  and  vices  than  the  inhabitants  of  continental 
plains. 

influence  of  In  the  history  of  the  human  species,  the  progress  of  navigation  will 

navigation.  always  hold  the  first  place  after  that  of  agriculture.  The  civilization 
which  agriculture  gives  rise  to,  is  purely  local ;  it  stops  as  soon  as  the  supply  of  the 
wants  of  the  nation  is  secured  ;  agricultural  societies,  generally  composed  of  only 
two  classes,  masters  and  slaves,  insulate  themselves  from  the  rest  of  the  world  more 
by  their  laws  and  customs,  than  by  the  lofty  walls  they  have  sometimes  raised  to  de- 
fend themselves  against  foreign  aggression.  But  navigation  disturbs  this  Chinese 
felicity,  and  interrupts  a  repose  so  opposed  to  the  destinies  of  human  nature.  A  ves- 
sel unites  the  most  distant  regions  of  the  world  ;  cities,  nay  even  whole  nations,  are 
transported  to  other  climates ;  the  tumult  and  the  hum  of  civilization  is  heard 
amongst  indolent  savages  ;  an  universal  movement  pervades  all  classes ;  and  man  is 
unconsciously  drawn  on  to  the  conquest  of  the  globe. 

The  fate  of  the  great  human  families  has  been  decided  by  the  direction  which  they 
took  in  their  emigration,  by  the  nature  of  the  soil  which  they  occupied,  but,  above 
all,  by  the  positions  of  the  great  seas  of  the  globe,  and  the  advantages  which  men 
were  able  to  derive  from  them.  Is  not  the  perpetual  infancy  of  the  Chinese  chiefly 
owing  to  their  ignorance  of  the  art  of  navigation  ?  On  the  contrary,  if  the  Japanese 
and  the  Malays  exhibit  a  character,  manly,  enterprising,  and  different  from  that  of 
the  other  Asiatics,  it  was  formed  at  the  epoch  when  their  squadrons  traversed  the 
great  eastern  Ocean,  which  is  at  present  filled  with  their  colom'es.  The  people  of 
Africa  are,  as  it  were,  buried  in  the  midst  of  a  great  continent,  destitute  of  gulfs 
and  arms  of  the  sea.  This  circumstance,  by  hindering  navigation  from  carrying 
industry  thither,  has  powerfully  contributed  to  brutify  the  nations  of  that  continent. 
The  Europeans  alone  were  called  by  Providence  to  extend  their  empire  over  the 
globe.  The  nations  who  have  peopled  Europe  had  to  cross  the  mountains  of  Cau- 
casus and  of  the  Alps,  the  Black  Sea,  the  Baltic,  the  Archipelago,  the  Adriatic,  and 
the  Mediterranean.  Obstacles  so  formidable,  retarded  them  at  first  in 
their  progress ;  but,  at  the  same  time,  they  served  to  develop  and  to 
fortify  that  character  of  activity  and  courage  which  is  common  to  the 
European  nations.  The  descendants  of  Canaan,  the  Phenicians,  soon  lost  the  em- 
pire of  the  sea ;  Athens  rivalled  Tyre  ;  a  Grecian  city  ruled  over  conquered  Egypt ; 
Carthage  submitted  to  Rome ;  Europe  seized  the  sceptre  of  the  world.  At  this 
first  epoch,  all  civilization  was  collected  around  the  Mediterranean ;  it  was  almost 
the  only  sen  upon  which  there  was  any  navigation.  A  second  epoch  commenced, 
and  the  march  of  civilization  was  still  intimately  connected  with  the  progress  of 
navigation.  The  compass  and  Columbus  appeared.  A  new  world  saw  our  vessels 
land  on  its  shores.  A  new  Europe  has  arisen,  and  continues  to  advance 
with  giant  steps  in  the  career  of  improvement.  The  Atlantic  ocean 
has  become  what  the  Mediterranean  was  before,  the  great  highway  and 
thoroughfare  of  civilized  nations. 

But  the  march  of  civilization  is  far  from  being  terminated ;  the  wonders  we  have 
•witnessed  may  still  be  surpassed.  The  Europeans  have  not  confined  themselves  to 
the  shores  of  that  Atlantic  ocean  which,  immense  as  it  appeared  to  the  Phenician  and 
views  upon  I  the  Greek  navigators,  is  only  an  arm  of  the  sea,  compared  to  that  great 
ocean?"  |  ocean  which,  under  the  names  of  the  Indian,  the  Pacific,  and  the  East- 
ern, extends  from  pole  to  pole.  The  American  navigators  have  already  crossed  the 
whole  of  this  aquatic  hemisphere — already  British  colonists  have  begun  to  settle  the 
innumerable  islands  which  form,  to  the  south-east  of  Asia,  a  fifth  part  of  the  world; 
and  Australasia,  the  most  delightful  country  of  the  globe,  will  probably,  ere  many 
ages  pass  away,  have  reached  the  highest  pinnacle  of  civilization.  Let  another  Cad- 
mus carry  thither  that  torch  of  science  which  enlightens  Europe!  Let  colonists, 
fraught  with  our  learning,  found  a  new  Greece  in  Otaheite,  or  the  Pelew  Islands, 
then  those  rising  grounds,  which  now  produce  only  aromatic  herbs,  will  be  covered 
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with  towns  and  palaces ;  bays  now  shaded  by  a  forest  of  palms,  will  display  a  forest 
of  masts ;  gold  and  marble  will  be  extracted  from  the  bowels  of  mountains  as  yet  un- 
touched by  the  miner;  coral  and  pearls  will  be  dragged  from  the  bottom  of  the  sea 
to  adorn  the  new  capitals;  and  one  day,  perhaps,  Europe,  Asia,  Africa,  and  America, 
will  find  dangerous  and  successful  rivals  in  countries,  whose  existence,  at  this  mo- 
ment, scarcely  occupies  their  attention. 

Thus,  in  the  history  of  the  human  race,  the  past,  the  present,  and  the  future,  are 
connected  with  the  position  of  the  great  seas  of  the  globe,  and  with  the  progress  of 
navigation. 


BOOK  XXIV. 


GENERAL    DESCRIPTION    OF    ASIA. 

IT  was  in  Asia,  according  to  the  most  authentic  accounts,  that  arts  and  civilization 
had  their  origin;  and  it  is  with  this  division  of  the  globe  that  we  shall  begin  our  series 
of  descriptions,  which  will  in  some  measure  resemble  a  voyage  round  the  globe. 

There  is  no  evidence  to  prove  that  the  ancient  nations  of  Asia  recog-  |  Name  of  Asia, 
nised  those  grand  divisions  of  the  globe  to  which  they  have  given  the  name  of 
quarters,  or  that  they  distinguished  the  division  in  which  they  lived  by  the  name  of 
Asia.  The  conjecture  of  the  learned  Bochart,  who  derives  this  name  from  a  Hebrew 
or  Phenician  word,*  signifying  the  middle,  has  therefore  no  foundation  in  history. 
Equally  little  confidence  is  due  to  the  speculations  of  some  etymologists,  upon  an 
obscure  relation  of  the  name  Asia  to  the  word  .#*,  a  general  term  for  a  divinity  among 
many  European  nations.!  To  confine  ourselves,  then,  to  admitted  facts,  the  name 
of  Asia  was  applied  by  Homer,  Herodotus,  and  Euripides,J  to  a  district  of  Lydia 
watered  by  the  Cayster,  and  in  which  the  geographers  of  a  later  age  distinguished  a 
tribe  called  Asiones,  and  a  city  called  Asia.  It  appears  probable,  that  the  Greeks,  in 
proportion  as  their  knowledge  was  enlarged,  extended  this  name  by  little  and  little, 
from  the  district  to  which  it  was  first  applied,  till  it  embraced  the  whole  of  Asia 
Minor,  and  ultimately  the  other  extensive  regions  of  the  east.  It  was  thus  that  the 
French  extended  the  name  of  the  duchy  of  Allemagne  to  the  whole  of  Germany; 
and  that  the  ancient  canton  of  Italia,  in  a  remote  corner  of  Calabria,  imposed  its 
name  on  the  great  peninsula  of  which  it  forms  so  inconsiderable  a  portion. 

The  limits  of  Asia  are  partly  natural  and  permanent,  and  partly  defined  |  Limits  of  Asia, 
by  arrangements  which  admit  of  difference  of  opinion.  On  the  south-west  the  straits 
of  Babelmandel  and  the  Arabian  gulf  separate  it  from  Africa,  with  which  it  unites  at 
the  isthmus  of  Suez.  Towards  the  west,  the  Mediterranean  Sea,  the  Archipelago, 
the  straits  of  the  Dardanelles  and  of  Constantinople,  the  Black  Sea,  and  the  straits 
of  Caffa,  divide  it  from  Europe ;  but  from  the  straits  of  GafTa  to  those  of  Waigatz, 
near  Nova  Zembla,  the  boundary  is  uncertain.  The  opinion  most  generally  followed, 
is  that  of  many  of  the  ancients,  who  regarded  the  Tanais,  now  the  Don,  |  TheTanais. 
as  the  natural  limit  of  these  two  divisions  of  the  world;  but  the  tortuous  course  of 
this  river,  of  which  the  ancients  had  very  vague  ideas,  has  led  geographers  into  a  laby- 
rinth of  contradictions  ;§  by  some,  a  line  is  traced  from  the  mouth  of  the  Don  to  that 
of  the  Dwina,  in  the  White  Sea;  by  others  to  the  mouth  of  the  Obi;  but  both  methods 
are  entirely  arbitrary.  The  academicians  of  St.  Petersburgh,  however,  have  at  last 
satisfactorily  shown,  that  the  chain  of  the  Uralian  mountains  constitutes  the  natural 
boundary  of  Europe  and  Northern  Asia.  To  reconcile  this  limit,  now  generally 
adopted,  with  the  ancient  claims  of  the  Tanais,  Pallas  has  proposed  to  trace  a  line  of 

*  Bochart,  Phaleg-.  IV.  c.33.  f  Comp.  Bayer,  Comment.  Petropolit.  V.  334. 

$  Eurip.  Bacchze,  v.  64.  §  See  the  maps  of  Sanson,  Deiisle,  Homann,  &c. 
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western limiu  I  demarcation,  following  the  exterior  margin  of  those  vast  salt  plains  which 
p*iuuilingt0  I  bound  the  Caspian  Sea  on  the  north,  leaving  in  Asia  the  Russian  govern- 
ments of  Orenbourg  and  Astracan,  crossing  the  Wolga  at  Zarizin,  and  thence  follow- 
ing the  course  of  the  Don.*  This  arrangement  of  Pallas  has  the  disadvantage  of 
dividing  'the  course  of  a  large  river  into  two  parts,  belonging  to  separate  quarters  of 
the  world,  and  of  being  founded  on  circumstances  which,  though  natural,  are  not 
marked  with  sufficient  distinctness  for  the  purposes  of  geography.  It  is  better  to  fol- 
A  preferable  I  low  the  opinion  of  Herodotus,  Plato,  Erastosthenes,  and  other  ancient-. 
Kne>  '  I  and  abandon  almost  entirely  the  course  of  the  Don,  and  fix  the  from  in 

of  Asia,  by  a  line  which  naturally  terminates  at  the  isthmus  of  Caucasus.  This  line 
is  marked  by  the  course  of  the  rivers  of  Manitch  and  Kooma.  It  is  by  the  beds  of 
these  two  currents  that  the  Palus  Meotis  and  the  Caspian  Sea  would  mix  their  waters, 
if  their  level  were  about  220  feet  higher.  The  Manitch  falls  into  the  Don,  which 
thus  preserves  for  some  leagues  its  ancient  prerogative  of  separating  Europe  from 
Asia.  Upon  mature  reflection,  we  prefer  this  boundary  to  that  which  follows  the 
course  of  the  Kooban  and  the  Tereck.  From  the  mouth  of  the  Kooma,  the  Cas- 
pian Sea  will  mark  out'the  frontier  of  Europe  to  the  mouth  of  the  great  river  of 
Jaik,  to  which  Catherine  II.  gave  the  more  geographical  name  of  Ural.  This  river, 
in  conducting  us  to  the  mountains  of  the  same  name,  will  complete  the  natural  limits 
towards  the  west. 

From  the  straits  of  Waigatz,  the  Frozen  Sea  forms  the  boundary  of  Asia.  It  is 
uncertain  whether  the  lands  discovered  to  the  north  of  Siberia,  are  islands,  like  Nova 
separation  I  Zembla,  or  the  extremities  of  West  Greenland;  whether  the  Frozen  Sea 
from  America.  |  itself  is  wide  enough  to  be  called  a  sea,  or  is  only  a  long  channel  confined 
by  lands  and  islands :  it  is  certain,  however,  that  it  bounds  northern  Asia  on  all  sides, 
and  that  this  part  of  the  world  is  also  completely  separated  from  North  'America  by 
Behring's  Straits.  Commencing  by  these  straits,  the  Great  or  Pacific  Ocean  forms 
the  eastern  limit  of  Asia.  The  Aleutian  islands,  and  those  which  are  in  their  vici- 
nity, thus  belong  to  America,  being  only  a  prolongation  of  the  peninsula  of  Alashka. 
south-east  But  what  frontier  can  be  assigned  to  Asia  towards  the  south-east? 

frontier.  j  ]\just  we  saV)  that  the  Marian  or  Ladrone  islands,  the  Philippines,  the 
Moluccas,  the  Celebes,  Borneo,  and  Java,  make  part  of  Asia,  whilst  New  Guinea 
and  New  Britain  do  not  belong  to  it  ?  All  natural  limits  cease  as  soon  as  we  enter 
into  that  immense  archipelago  which  extends  between  the  great  ocean  and  the  In- 
dian seas.  Yet  we  cannot  avoid  considering  the  straits  of  Malacca,  and  the  passage 
between  the  Philippine  islands  and  Formosa,  as  the  most  natural  frontier  of  Asia  on 
this  side.  All  the  islands  to  the  east  of  this  line,  as  far  as  New  Zealand  and  the 
Society  Islands,  should  evidently  form  a  fifth  division  of  the  world,  of  which  New 
Holland  is  the  continent  or  principal  land.  A  sight  of  a  modern  chart  of  the  South 
Sea  will  be  sufficient  to  convince  every  well  informed  person  of  the  advantages  which 
will  arise  from  the  adoption  of  this  arrangement  in  the  methodical  distribution  of 
geographical  descriptions. 

southern  I  To  the  south,  the  Indian  sea  separates  Asia  from  Africa;  so  that  the 
limits.  I  jvialdivian  islands  belong  to  Asia;  the  Isle  of  France,  Bourbon,  and  Mahe 

to  Africa,  though,  in  the  idiom  of  commerce  and  navigation,  these  last  islands  are 
sometimes  spoken  of  as  if  they  belonged  to  the  East  Indies.  The  island  of  Socotra, 
which  incontestibly  belongs  to  Africa,  is,  however,  in  a  great  many  works,  described 
as  in  Asia.f 

Dimensions  of         Circumscribed  within  the  boundaries  now  pointed  out,  Asia  presents 

a  surface  that  may  be  estimated  at  154,000,000  English  square  miles. 

The  greatest  length  of  this  continent,  taken  obliquely  from  the  isthmus  of  Suez  to 

Behring's  Straits,  is  about  7370  English  miles ;  taken  under  the  30th  parallel,  from 

•  Commentarii  Petropol.  1.  Plan  of  a  description  of  Russia.  Pallas,  Observ.  sur  les  mon- 
tagnes,  etc. 

f  Perhaps  it  would  be  still  better  to  restrict  the  names  of  the  great  divisions  to  continents, 
and  to  take  the  islands  in  arbitrary  groups,  or  speak  of  them  as  belonging  to  the  respective 
divisions  when  they  lie  contiguous,  without  attaching  any  permanent  importance  to  this  part 
of  geographical  nomenclature. — Tii. 
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Suez  to  Nanking,  its  length  is  less  than  6000  miles;  under  the  40th  parallel,  from 
the  Dardanelles  to  Cova,  it  is  6000  miles;  and  under  the  polar  circle  3528  miles; 
the  breadth  from  the  north  to  the  south,  from  Cape  Comorin  in  India,  to  Cape  Tai- 
inura  in  Siberia,  about  4230  miles.  We  find  the  principal  mass  of  the  continent  of 
Asia  situated  in  the  northern  temperate  zone.  That  part  which  belongs  to  the  torrid 
zone  is  about  one-seventh  of  the  whole.  Only  one-seventeenth  lies  within  the  polar 
circle ;  but  other  physical  circumstances  extend  the  influence  of  the  polar  cold  over 
nearly  one-half  of  this  continent.  In  order  to  form  a  correct  idea  of  the  great  con- 
trast of  temperature  which  prevails  in  Asia,  we  must  first  make  some  observations 
on  the  five  great  physical  regions,  or  zones,  into  which  nature  has  divided  that  part 
of  the  world. 

Our  attention  is  first  called  to  that  immense  plateau,  or  elevated  plain,  which  rises 
between  the  30th  and  50th  parallels,  and  which  extends  from  the  Caspian  Sea  to  the 
Lake  of  Baikal,  and  from  the  sources  of  the  Indus  to  the  wall  of  China.     It  is 
known  by  the  incorrect  name  of  the  plateau  of  Tartary ;  but  may  be  more  properly 
called  Central  Asia.     It  is  an  assemblage  of  naked  mountains,  enor- 
mous rocks,  and  very  elevated  plains  :  in  these  high  regions  two  masses 
of  mountains  shoot  up,  and  form  the  nucleus  of  all  the  great  chains 
which  traverse  Asia.     The  one  is  formed  by  the  mountains  of  Thibet,  in  whose 
valleys  eternal  snows  are  found,  though  within  thirty  degrees  of  the 
equator ;  they  probably  have  an  elevation  of  more  than  20,000  feet.    It 
is  from  hence  that  the  chains  of  mountains  commence,  which,  under  the  names  of 
Kenteisse,  Himalaya,  and  others,  extend  towards  Hindostan,  and  in  that  peninsula 
join  the  chain  of  mountains  called  Ghauts,  which  terminates  at  Cape  Comorin.  The 
Mustag,  which  is  the  Mount  Imaus  of  the  ancients,  extends  on  one  side  into  Tar- 
tary, and  is  connected  by  the  mountains  of  Persia  with  Mount  Ararat,  Mount  Tau- 
rus, and  Caucasus,  the  nucleus  of  western  Asia.     On  the  other  side,  numerous 
chains  descend  into  the  peninsula  beyond  the  Ganges,  which  they  divide  into  long 
parallel  valleys ;  one  of  them  prolongs  itself  into  the  peninsula  of  Malacca,  and 
then  appears  to  pass  into  that  immense  archipelago,  which  we  consider  as  a  fifth 
division  of  the  world.   Mountains  as  high,  but  nearer  to  each  other,  fill  the  northern 
and  western  provinces  of  China,  and  terminate  in  rapid  declivities.     To  the  north 
of  these  chains  of  mountains,  there  is  an  elevated  plain,  perhaps  the  highest  region 
of  the  globe. — It  is  the  vast  desert  of  Kobi  or  Shamo.     Here  we  find 
only  salt  lakes  and  small  rivers,  which  are  lost  in  a  mass  of  sand  and 
gravel ;  some  few  tracts  of  pasture,  or  stinted  shrubs  are  the  only  signs  of  vegeta- 
tion.    The  length  of  this  plateau,  from  the  source  of  the  Indus  and  the  Ganges, 
beyond  that  of  the  Amoor  or  Segalien,  comprises  from  twenty-three  to  twenty-four 
degrees  of  longitude,  and  a  breadth  varying  from  three  to  ten  degrees  of  latitude. 
The  plateau  is  terminated  to  the  north  by  another  range  of  mountains, 
whose  highest  summit,  according  to  Pallas,  is  named  Bogdo.     From 
thence,  as  from  a  common  centre,  branch  out  two  chains  of  mountains,  one  consi- 
derably larger  than  the  other.     That  which  goes  to  the  south,  under  the  name  of 
Mossart,  appears  only  a  sort  of  girdle  connecting  the  plateau  of  Mongol  Tartary 
with  that  of  Thibet ;  a  similar  secondary  branch,  under  the  name  of  Alak,  bends 
towards  the  west,  traverses  independent  Tartary,  particularly  Bucharia,  and  ap- 
proaches the  Uralian  Mountains  towards  lake  Aral ;  whilst  on  the  other  side  it  is 
connected  with  the  Beloor  Mountains,  which  separate  the  two  Bucha- 
rias,  and  which  unite  the  mountains  of  eastern  Persia  and  the  north  of 
India.     Thus,  towards  the  west  the  two  principal  masses  are  connected  in  every 
direction ;  and  we  may  consider  them  as  two  summits  of  one  and  the  same  plateau. 
But  let  us  return  to  the  great  branches  of  the  Bogdo,  one  of  which  extends  towards 
the  east,  under  the  name  of  Zangai,  occupies  Mongol  and  Chinese  Tartary,  and 
terminates  towards  the  seas  of  Corea  and  Japan.     It  is  rather  a  long  plateau  than  a 
chain  properly  so  called.      Another  branch,  the  Jlltai,  is  prolonged  I  Mountains  of 
into  Eastern  Siberia.   This  is  interrupted  by  deep  defiles  through  which  |  Siberia< 
the  rivers  of  Obi  and  Yenisei  descend  towards  the  plains  of  Siberia.     A  similar 
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branch  forms,  to  the  east  of  Lake  Baikal,  the  Mountains  of  Daooria,  or  of  Ner- 
shinsk,  which  extend  towards  Kamstchatka  and  Behring's  Straits. 

Such  is  the  great  Asiatic  chain;  it  is  the  most  extensive  system  of  mountains  that 
has  hitherto  been  discovered  on  the  globe.  Perhaps  the  Cordilleras  alone  rival  it 
in  elevation ;  while  the  central  mountains  of  Africa  may  equal  it  in  extent.  The  nu- 
merous and  great  rivers  which  issue  from  the  central  plateau  of  Asia  on  all  sides,  the 
sterility  of  the  soil,  and  the  intensity  of  the  cold  which  exists  there  in  all  seasons, 
even  in  the  plains  and  valleys,  are  better  evidences  of  its  immense  height  than  the 
vague  mensuration  of  Mr.  Crawford. 

ii.  Southern  I  Two  great  regions  of  Asia  are  attached  to  the  central  plateau  on  the 
region.  |  northern  and  southern  side.  Southern  Asia,  or  India,  is  protected  from 

the  cold  blasts  of  the  north  by  the  mountains  of  Thibet,  and  declines  greatly  towards 
the  equator.  Watered  by  numerous  and  large  rivers,  its  rich  soil  always  receives  the 
heat  of  the  sun,  and  is  impregnated  with  the  exhalations  of  a  sea  which  the  winter 
never  influences.  What  a  contrast  between  those  fertile  countries  and  the  gloomy 
solitudes  of  Northern  Asia,  that  vast  Siberia,  which  extends  towards  the 
pole  and  the  frozen  sea,  and  never  feels  the  soft  breezes  of  the  tropic, 
nor  the  modifying  gales  which  come  from  a  fluid  ocean. 

Nature  has  bestowed  on  each  of  these  regions,  a  physical  character  which  human 
industry  can  never  change,  or  even  modify  in  any  sensible  degree.     As  long  as  the 
present  equilibrium  of  the  globe  lasts,  the  ice  will  always  be  collected  at  the  mouths  . 
of  the  Obi  and  the  Lena;  the  winds  will  always  blow  in  the  deserts  of  Shamo;  and 
Thibet  will  never  see  the  snows  of  its  Alps  disappear  before  the  rays  of  the  sun, 
which  at  no  great  distance,  scorch  the  tropical  regions.     On  this  account,  the  Tartar 
as  naturally  pursues  an  agricultural  and  pastoral  life  as  the  Siberian  that  of  a  hunter. 
The  Indian,  in  appearance,  and  perhaps  in  appearance  only,  more  happy,  owes  in  a  ' 
great  measure  to  his  climate  that  effeminacy  and  indolence  which  brings  upon  him 
the  scourge  of  domestic  tyranny  and  the  ravage  of  foreign  adventurers. 
iv.  Extern  Two  great  regions  now  remain  to  be  considered,  those  of  Eastern  and 

region.  Western  Asia.     The  first,  which  is  insensibly  confounded  with  the  cen- 

tral plateau,  presents  three  distinct  divisions.  A  large  chain  of  mountains  covered 
in  part  with  eternal  snow,  extends  from  the  plateau  of  Mongol  Tartary  to  Corea;  to 
the  north  of  these  mountains,  the  Amoor  flows  at  first  towards  the  south-east,  but  very 
soon  towards  the  north-east,  where  the  land  is  very  elevated,  and  the  climate  the 
coldest  in  the  northern  temperate  zone.  Those  countries  generally  known  under 
the  name  of  Chinese  Tartary,  resemble  Northern  Asia,  although  they  are  situated 
under  the  latitudes  of  France.  The  mass  of  cold  which,  if  we  may  so  express  it, 
overhangs  Tartary,  and  on  the  other  side,  the  uniform  temperature  of  the  Great  Ocean, 
joined  to  an  aspect  directly  east,  give  to  China  Proper  a  colder  climate  than  that  of 
southern  Asia.  This  vast  country,  although  it  passes  the  tropic,  and  does  not  ex- 
tend beyond  the  40th  degree  of  northern  latitude,  comprehends  every  European 
climate. 

The  third  part  of  the  eastern  region  of  Asia,  is  formed  by  that  prodigious  chain  of 
islands,  and  volcanic  peninsulas,  which  rises  at  a  little  distance  from  the  continent, 
and  presents  as  it  were,  an  immense  barrier,  to  the  fury  of  the  ocean.  This  mari- 
time region,  though  almost  surrounded  by  the  ocean,  cannot  be  considered  separate 
from  the  continent  of  Asia.  It  possesses  all  the  variety  of  temperature  to  which  its 
peculiar  situation  exposes  it. 

v.  wenern  Tne  ^^tn  grand  region  of  Asia  is  more  detached  from  the  mass  of  the 

region.  continent  than  any  of  the  others.     The  Caspian  sea,  the  Black  sea,  the 

Mediterranean,  and  the  Persian  and  Arabian  gulfs,  give  to  Western  Asia  some  re- 
semblance to  a  great  peninsula.  We  may  with  some  degree  of  truth  assert  that  this 
region  is  as-  much  opposed  to  the  eastern  region,  as  that  of  the  south  is  to  the  north. 
Eastern  Asia  is  in  general  damp,  Western  Asia  is  a  dry,  and  in  some  places  quite  an 
arid  region ;  the  one  has  a  stormy,  and  very  often  a  cloudy  sky,  and  the  other  enjoys 
constant  breezes,  and  a  great  serenity  of  atmosphere ;  the  one  has  chains  of  steep 
mountains  separated  by  marshy  plains,  the  other  is  composed  of  plateaus,  in  a  great 
measure  sandy,  and  very  little  inferior  in  elevation  to  the  mountains  which  rise  out 
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of  them.  In  eastern  Asia,  we  see  very  long  rivers  running  near  each  other,  whilst, 
in  western  Asia,  there  are  only  two  or  three  of  any  considerable  size;  but,  as  a  sort 
of  compensation,  there  are  numerous  lakes  without  any  outlet.  Lastly,  the  proxi- 
mity of  the  immense  burning  sands  of  Africa  communicates  to  a  great  part  of  western 
Asia  a  temperature  much  warmer  than  that  which  even  southern  Asia  enjoys. 

In  order  to  give  greater  precision  to  these  general  sketches  of  the  physical  regions 
of  Asia,  it  will  be  proper  to  class  the  rivers  of  this  continent  according  to  the  basins 
or  seas  into  which  they  respectively  flow,  which  we  have  done  in  the  following  table, 
in  which  the  length  of  the  course  of  each  river  is  also  pointed  out.  Those  rivers 
which  are  printed  in  an  inner  line  are  such  as  flow  into  that  which  precedes. 

Basin  of  the  Frozen  Sea;  Northern  Declivity  of  the  Plateau  of  Mongol    SynoPtic  table 

Tartary.  °* riveri- 

Length  of  their  Courses. 
Myriametres.    English  Mile*. 

OBI ;.;;;:...  •.-•*,,:  i^.-  347  2151 

Irtysh /\v^:i«  :%^'    •.>*/  210  1302 

Tobol      .         .      V- '  :U'V'%-*i^V^  •-' '•:•*. '". '•'!'*. •'    •»•%<  80  496 

YBNISSBI         .     * ''V ':      .         .     *&•.  >^"v ' '•'„  , '-';'.'>*';  Yv*  340  2108 

Tunguska  upper        .         .     ?^  ;VlV:- vv/     v/>;»;  132  818 

Tunguska  lower        .   •  ^v- C'V  '  ^;\  >%    -.:»•"..-.  137  849 

'Piasiga            .         .     ^-'.vV, "...  •>;  r. •••'-;  ••"•%••'•''••': '  v'»  .  41  254 

Khatonga        .         .     ".' « '7 .  ,*  V  ,  :  v  :  •  V  \ •  :•  C       >•'.  ••  •  v  v  48  297 

Olenek            .     ^k^'i4<  >'      „  .   -V^IBP1^--'  '^'  75  465 

LENA    .    ...^  ••.:•»  i 'v'-  •-•-.--.  .":Ov.  .v;  -.:  ,>v  -'V ••  ••;, ••:    334          2071 

Vilui  .     ^'•'•«W^i//:::,^>    v-7    «..  i  VT  ';..:  100  620 

Aldan  .    \;,^  v'/ i  v  ^  ;; .'  v.    -'X  :  -'v '•  .. -^-     />- v  125  775 

Jana       .  '-'4^; •'->••   \'-^    •  .,«   ;, *;  ;^' ''";•'*>-'%';.•  *  *•  •••'«-.>•''  49  304 

Indighirka  .     -  >     :,^  ,';,'.:,-.. •&^:'J;.^>- ';•>;/;;:>-'-.%;•;  108  669 

Kovyma  •:  . '',  .v:W  P-V   ':';^.-'  ':»  •-'/'::'•'••'  •'^''•-    .'•,/'  "*. ;  I20 


Basin  of  the  Great  Ocean;  Eastern  Declivity  of  Siberia,  and  of  the  Plateau 
of  Mongol  Tartanj. 

Length  of  their  Counes. 
Myriatnetres.    English  Miles. 

Anadyr        ^i^V*  llf'te''&+  :.::^;r"fe- :;.. "  ;  *:       -7  70  434 

Kamtschatka         ;  Vf     .     ."•' ?>        .         ,>  -' ^    .     .:   '"".'  40  248 

AMOOR  or  SEGALIBN  (including  the  Szilka)      v.^;     ,.  ':'  x;:/  294  1823 

Songari-Ula     .     ';/>*;      .     '^v-»:^v  "  .^ />    .  ;V '  100  620 

Basin  of  the  Sea  of  China,  making  apart  of  the  Basin  of  the  Great  Ocean;  Eastern 
Declivity  of  the  Plateau  of  Thibet. 

Length  of  their  Course*. 
Myriametres.    English  Miles. 

HOANO-HO  (the  Yellow  River)       '  V      .,V.     '  >  \  „*•  ;      :.J- '     320  1984 

YANG-TSE-KIANG  (the  Blue  River)         :-:-  *+'%  £*    >.  V '  ; '  vy:     368  2281 

Hon-Kian       .         .         .        .       .  ^  • ';  ^ "  ';.%  ^, . ';     ,  .;;;,     120  744 

Southern  Declivity  of  the  Plateau  of  Thibet. 

(a)     Basin  of  the  Sea  of  China,  and  of  the  Gulf  of  Siam. 

Length  of  their  Courses. 

Myriametres.    English  Miles. 

ME-KONG,  or  Cambodja 300?  1860 

Me-Nan          . -250?  1550 

(b)     Basin  of  the  India  Sea. 

Myriametres.    English  Miles. 

IRABADDY  or  River  of  PEGU 290  1798 

Ken-Ducn 150  930 

TRAMPO  or  BOORAMPUTER  ....  200  1240 
VOL.  I.— 0  o 
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Myriametres.    English  Miles. 

GANGES 250  1550 

Godaveri 90  558 

Kistna 86  533 

Nerbudda 81  502 

INDUS  or  SINDA 195?'  1209 

Declivities  and  Basins  of  the  Interior  of  Asia. 

(a)     JBasin  of  Lake  Aral:  Western  declivity  of  the  great  central  plateau. 

Length  of  Course. 
Myriametres.    English  Miles. 

SyrDaria       .         .     ;•«  J    ..'.,>.  ,/r...     .     ,'  V*.     •         110  1682 

Amu  Daria  or  Gihon        .         .' -;     ;   '     •  .-     <  **.  v»i<    .  v"!     145  899 

(b)     In  the  Little  Lucharia,  toward*  the  JEobi  desert. 

Length  of  Course. 
Myriametres.    English  Miles. 

Yerkend  or  Mehescha      .     .'»'.'       .     -...;.».  4...;  ;.*.     100  620 

(c)    Basin  of  the  Lake  of  JBaikal. 

Myriametres.    English  Milos. 

Selinga        V  ,*?4;  -r     ..-.'.,•;  '.  ^  •   ^  i     <*.-.*  •'.  .  ,;        .  76  471 

Declivities  of  Western  Asia,  or  of  Caucasus — of  Ararat — and  of  Taurus. 

(a)    Towards  the  Caspian  Sea. 

.  •    '  Length  of  their  Courses. 

Myriametres.    English  Miles. 

Kur  or  Cyrus         '. -/:,'.;*       46  285 

Araxes    ;*,••      ...        .*••       .         .      -...*-    ;-V-         42  260 

(b)     Towards  the  Persian  Gulf. 

Myriametres.    English  Miles. 

EUPHRATES  (up  to  the  gulf)      .        .  .'  !  ".  .      .       ' ,        .  -      185  1147 

Tigris  .;   ,;'    .         .;'      .''V     r -.%"•»  ^     100  620 

(c)     Towards  the  Arabian  Gulf,  or  Red  Sea. 
No  river,  and  few  rivulets. 

(d)     Towards  the  Mediterranean  and  Archipelago. 

Myriametr*.    English  Miles. 

Orontes  .        .r    V. .;  :  Vr.'.'    ''.  :  .'-,...  ''-.*(  /.?-     -\  '       28  173 

Meander         .     ^* ;  ? '  V     ;  *\    \ »/  -.^     '..*'-.>       ....         40  248 

(e)     Towards  the  Slack  Sea. 

Myriametres.    English  Miles. 

Sanganus  (Sakaria)       •  ',  .    •->' ..    .  »  "  .•<»'•  ,"  .- .     •„  .'-./»  40  248 

Halys  (Kisil-Irmak)          .        V>      .         .      ';;V\>''s'. ;     .  54  335 

Phasis  or  Rione     ..         .     *'iv'     .         .     '»•  *v  :  .4-',"^     .  21  130 

Proportion  of  1      In  giving  an  account  of  all  the  rivers  laid  down  in  the  maps  of  Asia, 

eri<     I  we  have  formed  the  following  estimate  of  the  proportional  volumes,  or, 

to  speak  more  exactly,  of  the  surfaces  of  the  running  waters  of  that  part  of  the  world. 

The  total  taken  as  unity  .     O;..;>     .         .         .         .         1.00 

The  rivers  of  Siberia  j  flowinS  *°  *e  nor.th>  Me  » 

\  ....  to  the  east        .         .         .         0.02 

of  China  and  Chinese  Tartary         .         .         .         0.15 

of  all  India 0.27 

of  the  centre  of  Asia     .  0.08 
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The  rivers  of  the  Turkey  in  Asia  .         .        .         .        0.10 

of  Persia  (with  Armenia)        .         .         .         .         0.06 

of  Arabia 0.03 

In  order  to  form  a  conclusion  from  these  data,  in  regard  to  the  dryness  of  one 
country  compared  to  another,  we  must  consider  their  respective  surfaces.  Arabia, 
for  example,  is  certainly  much  drier  than  Persia  or  Turkey,  but  India  and  China  are 
not  less  copiously  watered  than  Siberia.  It  is  the  smaller  extent  of  surface  of  land 
in  proportion  to  that  of  the  streams,  in  any  natural  division,  that  indicates  their  com- 
parative dryness. 

The  continent  of  Asia,  forming  a  considerable  body  of  land,  and  but  I  salt  lakes 
little  intersected  by  seas,  ought  naturally  to  contain  in  its  interior  great  |  Wlthout  |jiue» 
accumulations  of  water.  It  contains,  in  fact,  the  largest  lake  known,  viz.  The  Cas- 
pian Sea.  In  general,  the  lakes  of  Asia  are  distinguished  by  the  saline,  brackish,  or 
sulphureous  nature  of  their  water :  many  of  them  have  no  outlet.  Asia  Minor 
affords  us  in  this  respect  a  sample  of  the  great  continent,  of  which  it  makes  a  part. 
The  interior  of  Anatolia  and  Caramania  contains  a  series  of  salt  lakes  without  any 
outlet ;  that  of  Tazla  is  very  considerable. 

Following  the  most  elevated  parts  of  Western  Asia,  we  see  the  lakes  I  intheweitem 
of  Van  and  Urmia,  whose  brackish  waters  extend  over  an  immense  |  reeion- 
space.  In  Syria,  several  lakes  of  this  nature  succeed  each  other  along  the  chain  of 
Libanus  and  Anti-Libanus.  The  most  celebrated  is  the  lake  Asphaltites,  or  the 
Dead  Sea,  in  Palestine,  the  waters  of  which  are  bituminous,  and  cover  from  450  to 
500  square  miles. 

All  the  lakes  of  Arabia  are  formed  by  the  confluence  of  rain  waters  and  springs, 
which  are  either  lost  or  absorbed  in  the  sand.     But  these  waters  are  of  very  limited 
extent.  The  deserts  of  Persia,  similar  in  other  respects  to  those  of  Ara-  1  Arabia  and 
bia,  present  the  same  description  of  lakes,  but  larger.     That  of  Zer6  |  Persia- 
covers  an  extent  of  1074  square  miles,  and  receives  a  river  whose  course  is  400 
miles  long,  besides  several  small  ones. 

The  western  side  of  the  plateau  of  Tartary  is  covered  with  salt  lakes,  |  in  the  central 
without  any  outlet.  The  Caspian  Sea  covers  an  extent  of  120,000  square  |  re&OIa* 
miles.  It  is  the  largest  salt  lake  known.  The  lake,  or  Sea  of  Aral,  contains  9600 
square  miles.  The  Salt  Lake,  between  the  Aral  and  the  Caspian  Sea,  those  of  Ak- 
sakol  and  Telegul,  that  of  Balkashi,  or  Palcati,  and  a  number  of  smaller  lakes,  either 
salt  or  brackish,  distinguish  this  region,  which  declines  by  successive  terraces  from 
the  centre  of  Asia  towards  the  Caspian  Sea,  and  which  is  opposite  to  another  region 
entirely  covered  with  plains,  inclining  from  the  centre  of  European  Russia  towards 
the  same  sea.  These  two  basins  appear  to  be  both  impregnated  with  salt.  It  has  been 
concluded  from  thence,  that  the  Caspian  Sea  formerly  covered  all  these  countries. 
This  is  possible  with  respect  to  the  plains  of  Astracan,  which  are  not  much  elevated 
above  it.  But  it  is  not  probable  with  respect  to  the  countries  situated  to  the  east  and 
north  east  of  that  sea  ;  for  the  land  rises  considerably  even  between  lake  Aral  and 
the  Caspian,  and  still  more  between  the  former  and  the  other  salt  lakes.  Besides, 
there  are  some  of  these  salt  lakes  far  beyond  the  limits  which  the  Caspian  Sea  in  its 
greatest  extent  could  have  reached.  The  northern  declivity  of  the  plateau  of  Tar- 
tary contains  numerous  lakes,  such  as  the  Ebelain,  the  Janysh,  the  Karazuzkie,  and 
others.  The  lake  Czany,  which  has  no  outlet,  is  also  brackish,  which  is  indeed  the 
case  with  all  stagnant  waters  on  a  soil  impregnated  with  saline  substances.  These 
masses  of  stagnant  water  are  again  found  at  a  much  more  elevated  level  upon  the 
vast  plateaus  of  Mongol  Tartary  and  Thibet.  The  high  plains,  surrounded  by  moun- 
tains, which  form  the  country  of  the  Calmucks,  enclose  a  great  many  lakes  without 
any  outlet,  which  are  fed  by  small  streams  or  rivers.  The  Kirkir-nor,  a  lake  which  is 
found  upon  the  mountains,  from  whence  the  Irtysh  and  the  Obi  rise,  receives  a  river 
whose  course  is  from  70  to  80  leagues.  The  elevated  plain  between  the  mountains 
of  Mongolia  and  those  of  Thibet,  the  two  summits  of  Asia,  is  filled  with  very  con- 
siderable rivers,  which  disappear  in  the  sand,  or  feed  lakes  which  have  no  outlet. 
Such  is  the  Yerkend,  which  runs  into  the  lake  of  Lop. 
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Thibet,  or  the  southern  and  most  elevated  plateau  of  Asia,  is  singularly  rich  in 
lakes,  a  great  number  of  which  have  no  outlet.  The  Terkiri  contains  2300  square 
miles.  If  we  draw  lines  from  Terkiri,  one  to  the  north  of  220  miles,  the  other  to 
the  west  of  470  miles,  we  shall  find  23  other  lakes,  which  have  no  outlet,  or  which 
flow  one  into  the  other.  We  remark  amongst  others,  to  the  north  east  of  Thibet, 
the  Hoho-nor,  or  Koko-nor,  of  1840  square  miles,  in  a  very  elevated  situation,  which 
has  no  outlet. 

other  lakes.  |  Lakes  without  outlets  are  therefore  common  to  all  the  western  and 
central  parts  of  Asia,  but  not  to  the  north  of  Siberia,  nor  to  China,  or  India.  The  low 
parts  of  Siberia  are  covered  with  immense  marshes,  almost  contiguous  to'  each  other. 
The  large  lakes  of  China  are  found  in  the  middle  of  the  low  and  marshy  countries, 
and,  in  a  geographical  point  of  view,  are  only  remarkable  from  their  contiguity. 
They  seem  to  confirm  the  tradition  of  the  Chinese,  that  a  part  of  this  country  has 
been  recently  left  by  the  sea,  or  rather  by  two  long  gulfs  formed  by  the  rivers  Ho- 
ang-ho  and  Yang-tse-kiang.  The  two  peninsulas  of  India  have  no  remarkable  lakes, 
nor  any  without  outlets.  This  is  a  proof  that  the  land  throughout  has  a  continued 
declivity. 

piaim  of  A»ia.  |  From  this  view  of  the  hydrography  of  Asia  it  appears  that  this  con- 
tinent is  entirely  different  from  America,  and  contains  but  very  few  of  those  low 
plains  which  the  ocean  formerly  covered.  Asia  presents,  without  doubt,  some  plains 
of  this  kind,  particularly  an  immense  one  along  the  frozen  sea,  a  much  smaller  one 
in  China,  one  at  the  opening  of  the  Ganges,  Tehama  in  Arabia,  Mesopotamia,  the 
plain  of  the  Meander,  and  some  others;  but  the  immense  majority  of  the  plains  of 
Asia  are  more  like  vast  platforms  on  the  tops  of  mountains.  Sometimes  they  are 
raised  at  certain  distances,  like  terraces,  beyond  which  are  other  mountains  with 
their  valleys  ;  sometimes  they  are  of  considerable  extent,  preserving  the  same  level, 
though  slightly  interrupted  by  local  declivities.  Hence  the  lakes  without  an  outlet, 
and  rivers  which  rise  and  disappear  in  the  same  desert;  hence  also  those  sudden 
changes  from  intense  cold  to  insupportable  heat,  which  we  find  on  descending  from 
Thibet  into  India,  or  from  the  interior  of  Persia  towards  the  coasts.  The  sudden 
change  of  the  level  produces  this  effect,  although  the  latitude  may  not 
have  sensibly  varied.  The  change  of  temperature  which  we  feel  in 
going  from  Switzerland  into  Lombardy  gives  us  a  faint  idea  of  it.  It 
is  to  the  same  conformation  of  the  country  that  we  must  attribute  those  periodical 
and  constant  winds  which  blow  even  in  the  interior  of  Asia.  I  do  not  allude  to  the 
monsoons  of  India,  which  depend  on  the  annual  motion  of  the  sun,  but  to  that  long 
duration  of  the  same  wind  which  we  observe  in  countries  at  a  distance  from  the 
tropics.  This  effect  is  probably  owing  to  the  absence  of  gulfs  and  seas,  whose 
exhalation  and  currents  might  alter  the  nature  of  the  wind,  or  change  its  direction. 
The  chilling  winds  of  Siberia  ascend  even  to  the  summits  of  the  centre  ;  and  if 
sufficiently  elevated  to  pass  the  first  chains,  they  may  extend  to  the  heights  of  Thi- 
bet. The  wind  from  the  east,  charged  with  fogs,  covers  at  once  all  the  lower  parts 
of  China  ;  but  as  we  get  farther  into  the  temperate  zone,  all  regularity  in  the  united 
action  of  the  sea  and  the  atmosphere  gradually  cease.  Thus,  at  Japan,  cold  and 
heat,  storms  and  calms,  succeed  each  other  almost  as  rapidly  as  in  Great  Britain. 
China  is  liable  to  these  variations  in  a  less  sensible  manner  than  Holland,  either  on 
account  of  the  greater  humidity  of  the  sea  breezes,  or  the  dryness  of  those  which 
have  passed  over  the  land.  In  short,  if  we  penetrate  the  temperate  oriental  coun- 
tries, the  seasons  always  become  more  constant,  but  colder  in  proportion  as  we 
approach  the  centre.  Nearly  the  same  changes  are  perceptible  in  going  from  the 
west  to  the  east  of  Europe. 

In  northern  Asia,  there  is  another  feature  which  strikes  us  as  very 
remarkable,  in  comparing  that  region  with  the  parts  of  Europe  situated 
under  the  same  latitudes.  The  cold  of  northern  Asia  always  increases 
as  we  proceed  towards  the  east.  This  augmentation  is  so  great,  that,  upon  the 
coasts  of  Tartary,  situated  under  the  same  latitudes  as  France,  the  winter  com- 
mences in  the  month  of  September.  Several  causes  combine,  without  doubt,  to 
produce  this  phenomenon.  In  the  first  place,  there  rise  between  Corea  and  the 
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countries  upon  the  river  Amoor,  vast  mountains  covered  with  glaciers  ;  a  second,  and 
still  greater  mass  of  mountains  separates  the  Amoor  from  the  Lena :  all  the  coasts 
of  the  north-east  are  also  extremely  steep ;  and,  we  may  add,  that  the  seas  which 
surround  these  frozen  countries  are  almost  always  covered  with  thick  and  cold  fogs, 
which  intercept  the  rays  of  the  sun.  A  third  cause  may  be  found  in  the  absolute 
want  of  inhabitants,  and  consequently  of  cultivation.  In  eastern  Siberia,  according 
to  the  official  reports,  there  is  scarcely  one  individual  to  seven  square  miles.  Never- 
theless, these  causes  would  not,  perhaps,  be  sufficient,  if  we  could  apply  a  general 
rule  which  we  have  pointed  out  in  treating  of  the  theory  of  climates.*  We  must 
consider  the  mass  of  air  superincumbent  on  a  continent  as  a  whole,  the  general 
modification  of  vflich  depends  on  all  the  partial  modifications.  If  a  continent  ex- 
tend far  into  die  torrid  zone,  the  mass  of  warm  air  re-acts  upon  the  temperate 
mass,  and  communicates  to  it  a  part  of  its  caloric,  and,  by  dilating,  forces  it  towards 
the  north,  and  thus  confines  the  limits  of  the  cold.  So  that  the  countries  toward  the 
poles  do  not  simply  become  cold,  in  the  direct  ratio  of  their  latitudes.  This  increase 
of  cold  also  observes  an  inverse  ratio  to  the  extent  of  heated  land  contiguous  to 
them  on  the  south.  Such  is  the  reason  why  the  neighbourhood  of  the  immense  mass 
of  heated  surface  in  Africa  renders  the  temperature  of  Arabia,  of  Syria,  and  of 
Mesopotamia,  hotter  than  it  should  otherwise  be.  In  the  winter  season,  the  cold 
of  North  America  is  very  piercing  in  the  environs  of  the  tropic.  That  part  of 
this  continent  which  extends  to  the  south  of  the  tropic  of  Cancer,  is  nothing  in 
comparison  with  the  remainder.  Hence,  there  is  jio  mass  of  warm  air  to  re-act  on 
the  temperate  and  cold,  so  that  the  action  of  the  cold  mass  receives  no  counterba- 
lance. If  we  examine  the  map  of  Asia,  we  shall  see  the  form  of  that  continent 
contracting  in  breadth  from  China  to  Behring's  Straits,  at  which  part  the  climate  is 
no  longer  warm.  The  air  in  these  countries,  naturally  cold,  is  rendered  still  more 
so  by  the  influence  of  the  frozen  sea :  the  great  Pacific  Ocean  is  not  adequate  to 
counterbalance  its  effects,  being  itself  cooled  by  a  great  number  of  icebergs  which 
enter  it  through  Behring's  Strait.  These  icebergs  are  often  stopped  between  the 
Aleutian  Islands  and  Andrinow,  and  occasion  the  cold  fogs  with  which  this  part  of 
the  sea  is  covered.  They  are  afterwards  carried  by  the  general  current  of  the 
ocean  from  east  to  west,  that  is,  from  America  to  Asia,  where  they  accumulate  in 
the  gulfs. 

This  unchangeableness  of  physical  circumstances — these  climates 
which  no  industry  can  sensibly  ameliorate — these  regular  returns  of  the 
seasons — that  certain  repetition  of  the  same  mode  of  cultivation,  and 
consequently  of  the  same  mode  of  living,  must  have  an  influence  on 
the  moral  character  of  the  Asiatics,  as  well  in  uniformly  modifying  their  nervous 
and  muscular  system,  as  in  exciting  their  imagination  by  the  return  of  the  same  sen- 
sations. It  contributes  to  render  the  wandering  Tartar  as  invariable  in  his  inclina- 
tion for  pastoral  life  as  the  Indian  is  in  his  servile  indolence,  and  the  Chinese  in  his 
indefatigable  industry.  Still  we  must  not  attribute  to  that  cause  alone  the  immuta- 
bility of  character  which  we  observe  amongst  the  Asiatic  nations.  Hippocrates, 
who  had  but  a  partial  view  of  the  physical  facts,  is  cautious  of  attributing  to  them 
an  exclusive  influence. 

"  If  the  people  of  Asia,"f  says  he,  "  are  without  courage,  without 
energy,  of  a  milder  and  less  warlike  character  than  the  Europeans,  it  is 
in  a  great  measure  owing  to  the  equality  of  the  climate.  The  difference 
of  heat  and  cold  is  not  known  there,  the  two  temperatures  unite  one  with  another. 
The  mind  does  not  feel  those  sudden  shocks,  nor  the  body  those  quick  changes, 
which  give  vigour,  and  even  impetuosity  to  the  characters  But,"  adds  he,  "  ano- 
ther reason  of  the  inactivity  of  the  Asiatics  is  the  nature  of  their  political  laws  ;  they 
are  for  the  most  part  governed  by  absolute  monarchs,  and  whenever  a  man  is  not 
master  of  his  own  person,  and  does  not  participate  in  the  legislative  power,  but  is 
subjected  to  the  sway  of  despots,  he  does  not  wish  to  pass  for  a  brave  man,  because 
he  knows  that  it  would  expose  him  to  the  greatest  dangers.  The  subjects  are  obliged 

*  Page  191,  of  this  volume. 

f  Hippoc.  de  Aerib.  aquis,  et  locis,  §  85 — 88,  edition  of  M.  Coray. 
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to  go  to  war,  to  support  all  the  inconveniences  of  it,  and  to  shed  their  blood  even 
far  from  their  children,  wives,  and  friends.  All  their  exploits  only  tend  to  augment 
the  power  of  their  despots  ;  dangers  and  death  are  the  only  rewards  they  obtain  for 
their  bravery.  Besides  which,  they  are  compelled  to  see  their  property  converted 
into  deserts,  either  by  the  devastation  of  war,  or  tVe  want  of  cultivation,  so  that,  if 
there  are  found  among  them  some  courageous  minds,  tiu^y  are  prevented  from  the  use 
of  their  energies  by  the  nature  of  their  political  institutions.  A  proof  of  what  I 
advance  is,  that  those  amongst  the  Asiatics  who  enjoy  home  political  liberty,  and 
who  consequently  labour  for  themselves,  are  comparatively  warlike." 

If  Hippocrates  thought  himself  obliged  to  make  ^ome  exception  in 
regard  to  the  few  Asiatic  countries  and  nations  that  >?ere  known  in  his 
time,  and  amongst  whom,  the  Sarmates,  in  the  plains  v>  the  north  of 
Caucasus,  were  the  most  northerly,  as  the  Indians  of  the  Penjab  were  the  most  east- 
erly, what  would  he  do  now,  when  our  geographical  knowledge  is  so  much  more 
extensive  1  It  would  require  all  the  enthusiasm  of  a  physician  or  of  a  Hellenist,  igno- 
rant of  the  state  of  physical  geography,  to  believe  that  Hippocrates  has  foretoM  the 
moral  influence  of  the  climate  of  Siberia,  of  Thibet,  or  China,  of  the  very  existeixio 
of  which  he  was  totally  ignorant.  How  could  Hippocrates  have  asserted,  that  the 
innumerable  tribes  of  Tartars  and  Mongols,  were  less  warlike  than  the  Europeans? 
In  fact,  the  countries  which  this  great  writer  includes  under  the  name  of 
Asia  differ  almost  entirely  from  those  which  now  form  that  part  of  the 
world ;  he  comprises  in  Europe  the  Sarmates,  although  they  dwell  be- 
yond the  Tanais;*  he  expressly  places  the  Egyptians  and  Lybians  in 
Asia.|  It  is  then  evident,  that  he  understands  by  Asia,  the  southern  and  eastern 
parts  of  the  world  then  known,  and  applies  the  name  of  Europe  to  the  other  half,  i.  e. 
the  western  and  northern.  Hippocrates,  like  Homer  and  many  other  ancients,  dis- 
tinguishes only  two  parts  of  the  world ;  and  he  opposes  the  one  as  constantly  to  the 
other,  as  heat  to  cold,  or  dryness  to  moisture.  Considering  the  matter  in  this  point 
of  view,  we  understand  Hippocrates  without  difficulty,  and  we  see  the  meaning  of  his 
assertion,  that  Asia  in  general  enjoys  a  milder  climate  than  Europe,  and  that  all  its 
productions  are  finer  and  larger.  J  We  at  once  also  perceive  how  vague  and  arbi- 
trary the  applications  must  have  been  which  physiologists  have  made  of  a  work  of 
which  they  misconceived  the  most  essential  terms  subservient  to  medical  topography. 
Courage  of  I  We  must  not,  therefore,  assert  that  the  Asiatics,  without  discrimination, 
some  Asiatic*.  |  are  an  effeminate  and  voluptuous  people ;  but  that  such  is  the  character 
of  some  nations  of  southern  Asia ;  and  from  that  number  we  must  exclude  the 
wandering  Arab,  the  frugal  Drusian,  the  energetic  Birman,  the  ferocious  Malay,  and 
the  unsubdued  tribes  of  Mahrattas. 
Real  inflif  1  We  shall  allow,  however,  that  the  people  of  Asia  owe  to  geographical 
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eaigeograohr.  |  circumstances  some  political  and  moral  features  very  different  from  those 
which  exist  in  Europe.  A  wandering  and  patriarchal  life  is  clearly  pointed  out  by 
nature  to  many  Asiatic  nations.  The  unlimited  power  of  the  father  of  a  family  be- 
comes necessarily  a  pattern  for  monarchical  authority.  The  want  of  great  towns 
peopled  by  an  industrious  class  of  citizens  prevents  these  nations  from  possessing 
any  idea  of  a  social  compact  or  political  liberty ;  in  some  other  parts  of  Asia,  the 
uniform  fertility  of  the  soil,  and  the  constant  mildness  of  the  climate,  in  recom- 
pensing too  rapidly  the  most  trifling  labour,  have  stifled  almost  in  its  birth  the  energy 
of  the  human  mind,  which  requires  to  be  stimulated  by  want  and  obstacles.  Both 
these  modes  of  living  are  productive  of  a  mental  and  bodily  inactivity,  which  be- 
comes hereditary,  and  appears  to  stamp  the  Asiatic  race  with  a  general  inferiority  in 
energy  and  courage.  This  mental  torpor  subsisting  in  combination  with  some  vir- 
Heiigion.  I  tuous,  mild,  and  hospitable  feelings,  keeps  alive  also  the  empire  of  reli- 
gious superstition,  under  the  yoke  of  which  we  find  all  the  eastern  and  central  parts 
of  Asia  languishing ;  whilst  the  Christianity  of  the  Greek  church  slowly  penetrates 
by  the  north,  and  Mahometanism  still  flourishes  in  the  western  regions.  Polygamy, 
supported  by  the  same  spirit  of  routine  throughout  Asia,  with  the  single  exception 

•  De  Acr.  aquis,  et  locis,  $  89.  |  Ibid,  §  76.  *  Ibid,  §  72,  73. 
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of  Japan,  debases  family  connections,  and  deprives  life  of  its  endearments,  by  tak- 
ing from  the  female  all  consideration  and  influence ;  at  the  same  time,  being  adverse 
to  the  laws  of  nature,*  it  diminishes  population,  and  deteriorates  the  human  race. 

This  immobility  of  character  is  not  a  phenomenon  peculiar  to  Asia.  Whenever 
nature  is  more  powerful  than  industry,  whether  for  good  or  for  bad,  man  receives 
from  the  climate  an  invariable  and  irresistible  impulse.  Have  the  shepherd  of  the 
Alps,  the  fisherman  of  the  Archipelago,  the  wandering  Laplander,  and  the  cultivator 
of  Sicily,  changed  their  character  ?  The  only  difference  is  that  in  Asia,  where  the 
nations  are  exhibited  on  a  larger  scale,  the  phenomena  of  civilization  and  barbarism 
strike  us  with  greater  force. 

The  very  same  circumstance  assists  in  explaining  why  great  and  ex- 
tensive  empires  are  more  common  in  Asia  than  in  Europe.  It  is  not  Asa 
enough  to  say  that  the  great  plains  with  which  Asia  abounds,  give  the  conquerors  an 
easier  access.  This  only  holds  good  in  the  central  parts ;  but  how  many  inacces- 
sible mountains,  how  many  large  rivers,  and  immense  deserts  form  the  natural  bul- 
warks, and  eternal  barriers  of  other  Asiatic  nations !  When  once  an  Asiatic  nation 
profits  by  its  local  circumstances,  it  is  as  difficult  to  be  conquered  as  an  European 
people.  The  Druses,  the  Kurdes,  and  the  Mahrattas,  are  not  the  only  examples ; 
we  can  quote  one  still  more  illustrious.  The  chain  of  mountains  of  Assyria  to  the 
north-east  of  Babylon,  which  Alexander  had  no  difficulty  in  passing,  became  a  bul- 
wark for  the  empire  of  the  Parthians,  before  which  the  legions  of  Trajan  himself  were 
routed.  The  great  conquests  in  Asia  have  arisen  from  another  cause,  and  that  is, 
the  great  extension  of  the  same  nations.  The  capitals  of  Hindostan,  of  China,  or  of 
Persia  being  given  up  to  one  conqueror,  the  immense  multitudes  of  tribes  connected 
by  speaking  the  same  language,  mechanically  submit  to  the  same  yoke.  These  great 
empires  once  established,  the  succession  of  one  to  another  becomes  al- 
most perpetual,  from  reasons  purely  moral  and  political.  The  nations 
of  Asia,  too  numerous  and  too  disseminated,  do  not  feel  the  ardour  and 
energy  of  true  patriotism ;  they  furnish  their  chief  with  troops,  but  without  zeal  or 
energy,  and  they  change  their  masters  without  regret,  or  much  struggle.  The  Asia- 
tic sovereigns,  shut  up  in  their  seraglios,  oppose  only  a  vain  show  of  resistance  to 
the  audacity  of  the  conquerors,  while  the  latter  are  scarcely  seated  on  the  throne 
before  they  give  way  to  the  same  effeminacy  which  procured  the  downfall  of  their  pre- 
decessors. The  organization  of  the  armies,  which  are  composed  chiefly  of  cavalry,  and 
the  want  of  strong  places,  open  the  road  to  sudden  and  rapid  invasions.  Every  thing 
combines  to  facilitate  the  total  and  frequent  subjugation  of  those  vast  empires  of 
the  east. 

But  this  state  of  things  is  so  little  founded  upon  the  physical  geography 
of  Asia,  that  we  now  see  India  divided  into  more  than  100  sovereignties; 
Persia  in  part  dismembered,  and  Turkey  in  Asia  ready  to  fall  in  pieces. 
Ancient  history  informs  us  that  all  the  regions  of  Asia  were  originally  divided  into 
numerous  small  kingdoms,  in  which  the  will  of  the  monarch  found  limits  in  the  rights 
of  the  nation.  Asia  has  seen  several  republics.  The  resistance  which  Tyre  and 
Jerusalem  opposed  to  the  conquerors  of  the  world,  was  not  owing,  as  Montesquieu^ 
says,  "to  the  heroism  of  servitude."  The  Persians  of  Cyrus  were  not  slaves.  The 
Scythians  spoke  the  language  of  independent  men  to  the  conqueror  of  Darius. 

The  astonishing  rapidity  of  political  revolutions  in  Asia  arises,  how-  I  contrast  of  na- 
ever,  out  of  one  fact  which  is  really  dependent  on  its  physical  geography.  |  tions  in  Asia- 
"In  that  part  of  the  world,"  says  Montesquieu, J  "weak  nations  are  opposed  to 
strong;  people  warlike,  brave,  and  active,  border  upon  those  who  are  effeminate, 
idle,  and  timid;  the  one  must  necessarily  be  conquerors,  and  the  others  conquered. 
Here  we  have  the  principal  reason  of  the  liberty  of  Europe,  and  the  slavery  of  Asia." 
It  is  necessary  to  combine  this  just  remark  with  another  truth,  proved  by  physical 
geography,  namely,  that  Asia  has  no  temperate  zone,  no  intermediate  region  between 
very  cold  and  very  hot  climates.  The  slaves  inhabit  the  hot,  and  the  conquerors  the 

*  Compare  p.  261  and  264,  in  this  volume. 
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elevated  and  cold  regions.  The  latter  are  the  Tartars,  the  Afghans,  the  Mongols, 
the  Mantchous,  and  others,  comprised  under  the  name  of  Tartars  by  the  moderns, 
and  Scythians  of  Asia  by  the  ancients.  Here  we  find  a  totally  different  physical  and 
moral  nature  ;  courage  animates  their  strong  and  powerful  bodies,  good  natural  sense 
is  attached  to  their  grosser  fibres  ;  they  have  no  sciences,  no  fine  arts,  no  luxury  ; 
their  savage  virtues  are  unpolished,  morality  is  deeply  engraven  in  the  heart;  hospi- 
tality to  strangers,  honour  to  an  enemy,  and  a  fidelity  wholly  inviolable,  to  their  own 
nation  and  friends.  To  counterbalance  these  good  qualities,  they  are  addicted  to 
war,  or  rather  to  pillage,  and  a  wandering  life,  and  live  almost  in  a  state  of  anarchy. 
Such  were  the  Scythians  ;  such  are  the  Tartars.  They  defied  the  power  of  Darius; 
they  gave  a  great  and  sublime  lesson  to  Alexander  the  Great  ;  they  heard  from  a 
distance  the  victorious  arms  of  Rome,  but  they  did  not  feel  their  pressure.  More 
than  twenty  times  they  conquered  Asia,  and  Eastern  Europe  ;  they  founded  states  in 
Persia,  in  India,  in  China,  and  in  Russia.  The  empires  of  Tamerlane,  and  of  Gen- 
gis-kan,  embraced  the  half  of  the^ancient  continent.  That  vast  nursery  of  nations 
appears  to  be  now  exhausted;  few  of  the  Tartars  remain  nominally  independent; 
but  they  are  still  the  masters  of  China,  and  rather  the  allies  and  vassals,  than  the  sub- 
jects of  Russia. 


Liid'ti  dfhhe   I      ^e  mus*  now  n°tice  *he  limits  of  the  two  zones  into  which  Asia  is 
"  divided  in  regard  to  their  climate  and  productions.     If  we  draw  a  line 


from  Mingrelia,  along  Caucasus,  round  the  Caspian  sea,  along  the  mountains  which 
form  part  of  the  limit  of  Persia,  towards  Cashemire,  across  Thibet,  then  turning  to 
the  north-east  through  the  northern  parts,  pass  on  to  the  north  of  Corea,  we  shall  have 
nearly  traced  the  limit  between  the  hot  and  cold  climates  of  Asia.  Of  course,  the  fron- 
tiers of  each  of  the  zones  will  sometimes  be  confounded;  and  upon  the  frontiers  also, 
there  will  be  climates  similar  to  those  of  Europe,  particularly  in  western  Asia.  Generally 
speaking,  however,  this  line  will  point  out  the  rapid  transition  from  the  hot  to  the  cold. 
Dignity  of  Rice  and  maize  are  the  food  of  the  southern  nations;  millet  and  bar- 

food.  I  jey  Of  the  inhabitants  of  the  cold  zone  ;  and  on  the  borders  of  each  we 

find  countries  of  corn.  Nature  produces  in  the  southern  regions  delicious  fruits, 
and  in  some  parts  the  strongest  and  most  pungent  aromatics  ;  but  the  northern  coun- 
tries are  deprived  even  of  the  productions  of  the  orchards  of  northern  Europe.  The 
region  inhabited  by  the  rein-deer  marks,  in  the  north  and  north-east,*  the  vast  space 
which  is,  and  which  will  long  be  inaccessible  to  all  cultivation.  The  Tartars,  the 
Mongols,  and  half  the  Persians,  owe  their  taste  for  riding,  robbery,  and  war,  to  the 
Animal..  «*  |  great  number  of  animals  they  possess.  In  all  the  west,  the  camel  is  made 
use  of  for  commercial  and  social  communication  ;  the  elephant  is  useful  in  agricul- 
ture, in  ancient  times  he  was  formidable  in  war,  and  had  great  influence  on  the  ancient 
civilization  of  India.  China,  deprived  in  a  great  measure  of  the  assistance  of  these 
different  animals,  has  supplied  the  deficiency  by  the  quantity  of  boats  with  which  its 
rivers  are  covered. 

Differences  of  I  The  want  of  wood  for  building  has  obliged  the  inhabitants  of  the  ccn- 
I  tral  plateau,  and  of  the  north  of  Asia,  to  lodge  in  tents  covered  with 
skins  or  stuffs,  both  of  which  are  the  produce  of  their  herds.  A  similar  necessity 
has  produced  the  same  result  in  Arabia.  On  the  contrary,  in  India,  and  other  coun- 
tries, rich  in  wood,  but  particularly  in  the  palm,  small  and  slight  houses  were  suitable 
to  the  indolence  of  the  natives,  as  well  as  to  the  mildness  of  the  climate.  As  both 
these  kinds  of  habitations  offer  nothing  firm  and  solid,  the  towns  of  Asia  disappear 
like  the  empires  of  which  they  are  the  momentary  centres.  This  general  character 
of  the  Asiatic  houses,  necessarily  excludes  the  taste  for  valuable  furniture,  pictures, 
and  statues,  so  that  the  fine  arts  can  never  make  any  progress.  On  the  other  hand, 
the  uniform  influence  of  a  climate,  which  imperiously  determines  the  sorts  of  culli 
vation  and  food  for  each  region,  and  the  irresistible  influence  of  religious  supersti- 
tions, despotic  laws,  and  servile  morals,  banishes  from  the  soul  of  the  Asiatic  those 
animated  and  free  emotions  which  in  Europe  inspire  the  breast  that  possesses  a 
relish  for  literature  and  the  sciences:  thus  the  different  regions  of  Asia  afford,  in 

•  See  Book  xxi.    Zoological  geography. 
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almost  every  part,  some  remains  of  a  civilization  upon  which  the  physical  advantages 
and  disadvantages  impress  an  irrevocable  character ;  but  in  every  part  also,  this  civi- 
lization is  only  in  a  very  inferior  degree,  in  comparsion  with  that  which  the  people  of 
modern  Europe  have  attained. 

We  shall  now  describe,  in  the  order  of  its  great  natural  divisions,  that  vast  portion 
of  the  world  of  which  we  have  given  a  general  outline. 


NATURAL  DIVISIONS  OP  ASIA. 

f  Government  of  Caucasus  ; 
I  Abassia;  Circassia; 
I  Georgia,  &c.  Daghestan ; 
L.  Shir  wan. 

C  Anatolia  ;  Caramania ; 
.     .     .      <  Sivas ;  Trebisond ; 

I  Islands  of  Cyprus,  Rhodes,  &c. 
f  Armenia; 
Region  of  the  Euphrates  and      J  Kurdistan; 

Tigris ]  Mesopotamia,  or  Al-Djesira ; 

L  Babylonia,  or  Irac-Araby. 

Syria  with  Palestine. 

Arabia. 

Persia, 
f  Great  Bucharia ; 

West  Turkestan ; 


I.  Region  of  Caucasus 


II.  Region  of  Asia  Minor 


III. 


IV.  Region  of  Mount  Libanus 

V.  Region  of  Arabia     .     .     . 

VI.  Region  of  Persia    .     .  "  > 


VII.  Region  of  the  Oxus  and  of  Lake      ,  The  gteppe  rf 

I  Turcomania,  or  the  country  of  Truchme- 


L     nes. 


VIII.  Region  of  the  great  central  P.ain  {  gg*  gjjgjj 


IX.  Region  of  the  Obi,  and  Yenissei 

X.  Region  of  the  North  East      .     . 
XL  Region  of  the  River  Amoor       ;..: 

XII.  Insular  region  of  the  East  .     . 

XIII.  Region  of  the  Blue  River  and  of 

the  Yellow  River     .     . 

XIV.  Region  of  the  sources  of  the 

Ganges 

XV.  Region  of  the  Ganges    .     .     . 

XVI.  Region  of  the  Indus      .     .     . 

XVII.  Region  of  the  Deccan      .     . 


XVIII.  Region  of  Chinese  India 


Western  Siberia. 

Eastern  Siberia,  with  Kamptchatka. 

Chinese  Tartary,  with  Corea. 
(  Kurile  Islands,  Tchoka  and  Jesso. 
(  Islands  of  Japan.  Loo-Choo,  Formosa. 

China  Proper. 

j  Thibet. 

Eastern  Hindostan. 

Western  Hindostan. 

f  Peninsula  of  India,  on  the  west  of  the 
<  Ganges,  with  Ceylon  and  the  Maldivian 
»  Islands. 

(  Peninsula  of  India  beyond  the  Ganges ; 
I  Birman  empire ;  Siam ;  Cochin  China ; 
I  Malacca. 


In  this  plan  of  division  we  have  sought  the  most  luminous  and  agreeable  method 
of  studying  the  topography  of  Asia,  and  connecting  the  particular  descriptions.  This 
is  the  reason  why  we  have  not  been  very  scientifically  strict,  and  have  often  classed 
in  one  group  countries  which  have  little  interest,  or  are  little  known. 
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G«0rgta,  Jlbastia,  Circatfia,  Plains  of  Kuban,  Daghistdn,  and  Shirwan. 

Definition  of  THE  regions  bounded  by  the  Caspian  Sea  on  the  east,  on  the  south 
uthmus.  m  by  the  rivers  Kur  and  Rione,  or  Phasis,  on  the  west  by  the  Black  Sea 
and  the  Palus  Meotis,  or  sea  of  Azof,  and  on  the  north  by  the  rivers  Manitsch  and 
Bonna,  form  a  kind  of  isthmus  which  connects  Europe  with  Western  Asia,  and  across 
which  Mount  Caucasus  extends  like  an  immense  wall. 

The  breadth  of  this  isthmus,  according  to  the  best  Russian  authorities,*  is  about 
400  miles,  between  the  mouths  of  the  Don  and  the  Kooma ;  about  756  between  the 
straits  of  CarTa  and  the  peninsula  of  Absheron;  and  about  350  between  the  mouths 
of  the  Phasis  and  the  city  of  Derbend. 

Etymology  of  I  The  etymology  of  the  name  of  Caucasus,  so  celebrated  in  history  and 
c*eucuur.°f  I  poetry,  is  not  agreed  upon;  the  most  probable  opinion  is,  that  it  is  a  com- 
pound of  a  Persian  word  Caw,  signifying  "  a  mountain,"  and  a  Scythian  word  Cew- 
pi,  that  is  "  a  white  mountain."  This  opinion  is  supported  by  a  passage  of  Erastos- 
thenes,  where  he  informs  us  that  the  natives  of  Caucasus  called  it  Caspios;|  but 
Pliny  says  that  the  native  name  was  Graucasus,  which  may  be  considered  as  Gothic.} 
The  Caucasian  nations  seem  at  present  to  have  no  general  denomination. § 

The  ancients  compared  Caucasus  to  the  Alps  in  point  of  elevation.  They  have, 
indeed,  some  just  resemblance,  for  the  middle  of  the  chain  is  covered  with  glaciers, 
Elevation.  |  or  white  with  eternal  snows.  ||  Reineggs  considers  the  Elboors,  which 
is  the  highest  summit  of  Caucasus,  as  only  5900  feet  above  the  level  of  the  Black  Sea. 

On  the  south,  Caucasus  joins  the  numerous  chains  of  Mount  Taurus,  which  ex- 
tend through  Western  Asia;  to  the  north,  it  borders  almost  upon  the  vast  plains 
where  the  Sarmates  once  wandered,  and  where  the  Cossacks  and  Kalmuks  now 
roam ;  towards  the  east,  its  rugged*  precipices  bound  the  narrow  plain  which  separates 
ch»iiu  and  it  from  the  Caspian  Sea  ;1T  on  the  west,  the  high  chain  terminates  abruptly 
branches.  towards  Mingrelia  by  rugged  mountains,  called  the  Monies  Ceraunii  by 

the  ancients.  The  inferior  chains  then  stretch  along  the  coast  of  the  Black  Sea,  and 
form  the  low  mountains  which  separate  the  Circassians  from  the  Abassians,  and 
which  the  ancients  call  Monies  Coraxici.  Amongst  the  summits  of  Caucasus  we 
distinguish  the  Elboors,  or  rather  Albordj^**  in  the  country  of  the  Ossetes  and  the 
Bislibannak,  or  Five-lingered  Mountain,  in  Lesghistan.  There  is  a  promontory 
which  runs  into  the  country  of  the  Circassians,  so  rich  in  fine  horses,  which  was 
called  among  the  ancients  Monies  Hippici.  Its  name  among  the  moderns  is  Beesch 
Tau. 

Paues  of  cau-  I  The  two  principal  passages  of  Mount  Caucasus  are  mentioned  by  the 
I  ancients  under  the  name  of  the  Caucasian  and  Albanian  gates.  The 
first  is  the  defile  which  leads  from  Mosdok  to  Tiflis.  It  is  the  narrow  valley  of  four 
days  journey,  where,  according  to  Strabo,  the  river  Aragon,  now  called  Arakui, 
flows,  ft  It  is,  as  Pliny  calls  it,  an  enormous  work  of  nature,  who  has  cut  out  a  long 

•  Map  of  Caucasus  by  Lapie.     Annales  des  Voyages,  Vol.  XII. 

f  Rommel,  Caucasi  Straboniana  Descripto,  p.  62.  $  Pliny,  VI.  17. 

4  Compare  Busching,  Description  of  Caucasus,  in  hisNouvelles  Hebdomadaires,  1781,  p.  381. 
Wahl,  Asien,  I.  793,  &c.  Wilford,  Asiatic  Researches,  VI,  455,  sqq. 

||  Guldenstedt,  Voyages,  I.  434,  (in  German.)  Reineggs,  Description  of  Caucasus,  &c.  I.  16, 
(in  German.)  Compare  Procop.  Bell.  Goth.  IV.  c.  3. 

T  Gmelin,  Travels,  HI.  34,  35. 

•*  From  Bordj,  or  Borg,  a  Persian  word  signifying  a  mountain.  (Wahl ) 

tf  Strabo,  XI.  T65. 


Albanian  or 

Sarmatian 

passes. 


Caspian  and 
Iberian  passe*. 
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opening  among  the  rocks,  which  an  iron  gate  would  be  almost  sufficient  to  close.* 
It  is  by  this  passage,  according  to  Piscus,  that  the  barbarians  of  the  north  threatened 
both  the  Roman  and  the  Persian  empire,  j  The  ancients  gave  different  names  to 
the  strong  castle  which  commands  this  passage.  It  is  now  called  Dariel.  The 
Albanian  passes  of  the  ancients  were,  according  to  common  opinion, 
the  pass  of  Derbend,  along  the  Caspian  Sea.  But,  if  we  compare  with 
care  all  the  records  which  the  ancients  have  left  us ;  if  we  reflect  that  in  no  descrip- 
tions of  this  pass  is  the  Caspian  Sea  mentioned;  if  we  remember  that  Ptolemy  ex- 
pressly placed  the  gates  on  the  entrances  of  Albania,  near  the  sources  of  the  river 
Kasius,  which,  according  to  the  whole  tenor  of  his  geography,  must  be  the  modern 
Koisu;  that  the  same  geographer  makes  the  Diduri  neighbours  to  the  Tusci,  near 
the  Sarmatian  passes,  and  that  these  two  tribes,  under  the  names  of  Didos  and 
Tushes,  still  dwell  near  a  defile  passing  through  the  territory  of  Ooma-Khan,  along 
the  frontier  of  Daghestan,  and  then  traversing  the  district  of  Kagmamsharie,J  we 
shall  conclude  that  to  be  the  place  where  we  must  look  for  the  Albanian  or  Sarma- 
tian passes,  which  have  hitherto  been  misunderstood.  The  name  of  the 
Caspian  pass  belonging  properly  to  a  defile  near  Teheran,  in  ancient  Me- 
dia, is  vaguely  applied  by  Tacitus  and  some  other  ancient  writers,  to  different  passes 
of  Mount  Caucasus.  But  we  must  distinguish  from  all  these  passes  which  traverse 
the  chain  from  south  to  north,  the  Iberian  passes,  or  the  defile  of  Parapaux,  now 
called  Shaoorapo,  by  which  they  pass  from  Imeritia  into  Kartalinia,  a  defile  in  which, 
according  to  Strabo,  there  were  precipices  and  deep  abysses,  but  which,  in  the  4th 
century,  the  Persians  rendered  practicable  for  armies. § 

A  tradition  very  generally  prevalent  among  the  natives  of  these  coun-  I  Wall  of 
tries  is,  that  a  great  wall  had  in  former  times  protected  Caucasus  from  |  Caucasus 
the  invasions  of  the  barbarians.     This  great  work  is  sometimes  attributed  to  Alexan- 
der, and  sometimes  to  Nonchyrvan;  the  remains  of  a  wall  may  be  seen,  but  it  is  very 
uncertain  whether  these  belonged  to  a  wall  which  traversed  all  the  isthmus,  or  rather 
made  a  part  of  some  local  fortifications.  || 

Both  the  ancients  and  moderns  agree  that  the  Caucasian  countries  pos-  |  Mines. 
sess  mines  of  gold,  silver,  and  iron.     Several  rivers  carry  down  gold  dust  mixed  with 
the  sand,  which,  being  stopped  by  sheep  skins  placed  on  purpose,  furnishes  an  expla- 
nation of  the  fable  of  the  golden  fleece.lF 

The  summits  of  Caucasus  are  formed  of  granite.  On  each  side  the  |  Rocks, 
granite  has  schistous  mountains  joining  it,  and  these  are  followed  by  calcareous. 
The  chain  is  said  to  present  a  great  regularity,  and  its  direction  in  a  strait  line  ren- 
ders the  assertion  probable.  But  the  calcareous  mountains  appear  to  occupy  more 
space  on  the  southern  side,  where  the  chain  is  extended  by  a  greater  number  of 
branches.  On  the  northern  side,  the  base  both  of  the  calcareous  and  schistous 
mountains  is  covered  by  vast  sandy  downs  or  plains  which  disappear  by  degrees  in 
the  barren  plain  called  the  Steppe  of  Kooma. 

Caucasus  is  one  of  the  most  interesting  regions  of  the  globe,  both  for  its  natural 
and  its  civil  history.  We  find  here  every  climate  of  Europe,  and  every  kind  of  soil. 
In  the  centre,  we  have  eternal  ice  and  barren  rocks,  inhabited  by  bears  |  Animals, 
and  wolves,  also  by  jackals,**  c/iatts,  (an  animal  of  the  genus  Felis,-\-\)  the  wild  goat 
of  the  Caucasus,  (Capra  Caucasia, JJ)  which  delights  in  the  rugged  summits  of  the 
schistous  mountains ;  the  chamois,  which,  on  the  contrary,  prefers  the  lower  calca- 
reous mountains ;  hares,  weasels,  polecats,  ermines,  argalis,  and  an  infinite  number 
of  birds  of  prey,  and  of  passage.  To  the  north  are  hills  fertile  in  corn,  |  Vegetables. 

*  Pliny,  VI.  11.  f  Prise,  de  Legation,  p.  43.    Comp.  Procop.  Pers.  I.  20.' 

*  Lapie,  Map  of  Caucasus.     Annales  des  Voyages,  XII. 
§  Procop.  Bell.  Goth.  p.  600.     Guildenstedt,  I.  314. 

I!  Bayer,  de  Muro.  Caucas.     Heineggs,  I.  120.    Guildenstedt.,  1.489. 

K  Strabo,  xi.  passim.  Pliny,  xxxiii.  3.     Plutarch  in  Pomp.  Appian.  de  bello  Mithrid.  p.  797". 
Procop.  Bell.  Persic,  p.  45.     Taverneir,  vol.  3.  book  3.  p.  295.     Lamberti,  Relaz.  della  Colchide, 
p.  193.     Gmelin,  Hi.  p.  51.     Peyssonel,  Traits  du  Commerce,  &c.  ii.  p.  80.     Guldenstodt,  i.  p. 
286,  418,  462,  particularly  p.  428.     Keineggs,  i.  p.  21,  25,  188,  &c.  ii.  p.  92,  133,  &c. 
*   Guldenstedt,  Novi  comment.  Pelrop.  vol.  xx,  p.  49,  et  infra. 

ft  Guldenstedt,  p.  483.  }i   Pallas.  Comment,  Petropol.  1779,  Part,  ii.  p.  274. 
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and  rich  pastures  where  the  fine  Circassian  horses  are  bred.  Farther  on  are  sandy 
plains,  covered  with  large  plants,  but  mixed  with  low  ground  of  a  more  clayey  soil. 
To  the  south  you  find  magnificent  valleys  and  plains,  under  a  more  salubrious  climate, 
displaying  all  the  luxuriance  of  an  Asiatic  vegetation.  Wherever  the  declivity  inclines 
towards  the  west,  the  east,  or  the  south,  cedars,  cypresses,  savins,  red  junipers, 
beech  trees,  and  oaks,  clothe  the  sides  of  the  mountains.*  The  almond,  the  peach, 
and  the  fig,  grow  in  abundance  in  the  warmer  valleys,  sheltered  by  the  rocks.  The 
quince,  the  wild  apricot,  the  willow-leaved  pear  tree,  and  the  vine,  abound  in  the 
thickets  and  woods,  and  on  the  borders  of  the  forests.  The  date-tree,  the  jujuba, 
and  Christ's  thorn,  are  indigenous  in  this  country,  and  prove  the  mildness  of  the  tem- 
perature. The  low  marshy  grounds  are  adorned  with  very  fine  plants,  such  as  the 
rhododendron  ponticum,  and  the  azalea  pontica.  The  cultivated  and  wild  olive  trees, 
the  oriental  plane,  together  with  the  male  and  female  laurels,  embellish  the  coasts  of 
the  Caspian  sea.  The  high  valleys  are  perfumed  by  the  syringa,  the  jessamine, 
several  species  of  lilies,  and  the  Caucasian  rose. 

The  Caucasian  isthmus  contains  an  extraordinary  number  of  small  nations.  Some 
are  the  remains  of  Asiatic  hordes  which,  in  the  great  migrations,  passed  and  repassed 
these  mountains ;  but  the  greater  number  are  composed  of  indigenous  and  primi- 
tive tribes. 

Each  of  these  tribes  preserves  its  particular  language,  the  idioms  of  which  might 
probably  be  traced  back  to  the  very  earliest  period.  The  Caucasian  physiognomy 
combines  the  characteristic  features  of  the  principal  races  of  Europe,  and  of  Western 
Asia.  The  domestic  animals,  and  cultivated  plants  of  these  two  parts  of  the  world 
are  found  in  Caucasus,  or  in  its  environs.  The  writings  of  Moses,  the  allegory  of 
Prometheus  among  the  Greeks,  the  famous  expedition  of  the  Argonauts,  and  several 
traditions  of  the  Scandinavians,  all  combine  to  make  us  consider  this  country  as  one 
of  the  points  from  whence  the  human  race  extended  itself  over  a  great  part  of  the 
globe.  But  these  questions  are  beyond  the  limits  of  this  work.  We 
shall  class  the  Caucasian  nations  under  seven  great  divisions,  corre- 
sponding to  the  seven  principal  languages  which  they  speak,  namely, 

Georgians,  properly  so  called. 
b  Imeritians. 

I.  The  Georgians,  subdivided  into^  e  Gurians. 

d  Mingrelians. 
Suanes. 

II.  The  Abassians,  subdivided  into  several  tribes. 

,TT    m.    •  m  L    i  ri-         •  (  *  Circassians  of  Kuban. 

III.  TheTcherkesses,orC,rcaSs,anS.    {>  Circassians  of  Kabard.a. 

IV.  The  Ossites,  divided  into  different  tribes. 

V.  The  Kistes,  or  Tchetchenzes,  with  the  Ingooshes  and  other  tribes. 

VI.  The  Lesghians,  divided  according  to  their  eight  dialects. 

VII.  The  remains  of  the  Tartars,  Mongols,  Huns,  and  other  foreign  colonies  scat- 

tered over  this  country. 

Georgia.  '  |  Georgia,  properly  so  called,  demands  our  first  attention,  being  situated 
in  the  centre  of  the  isthmus.  The  Russians  call  this  country  Grusia,  and  the  Per- 
sians Gurgistan;  but  the  native  writers!  comprehend  the  four  kingdoms  of  Kartueli, 
Imeritia,  Mingrelia,  and  Guria,  under  the  general  name  of  Iberia  or  Iweria.  It 
appears  that  their  classical  denomination  is  unknown  to  the  greater  part  of  the  inhabi- 
tants. According  to  some  modern  authors,  the  name  of  Georgians  comes  from  that 
of  the  great  river  Kur,  (Kor,  Kyros,  or  Cyrus,)  which  waters  this  fine  country,  and 
they  ought  rather  to  be  named  Korgians,  or  Kurgians. 

Principal  divi-  I  The  divisions  which  took  place  in  the  middle  age  between  the  princes 
*"""•  ,  I  of  Iberia  gave  rise  to  three  kingdoms,  that  of  Imeritia,  from  which  Min- 

*  Guldenstcdt,  i.  435,  tc. 

t  Eugene,  archimandrite,  description  of  Georgia,  in  the  Annales  dea  Voyages,  xii.  74. 
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grelia  and  Guria  were  afterwards  separated,  and  those  of  Kartalinia,  or  Kartuel,  and 
of  Kachetia. 

Imeritia  has  sometimes  been  known  under  the  name  of  Turkish  Georgia,  and  the 
remainder  has  been  called  Persian  Georgia.  It  is  to  this  latter  portion  that  recent 
authors,  particularly  the  Russians,  confine  the  name  of  Georgia.  This  country  i* 
subdivided  into  five  provinces,  namely,  upper  Karduel,  middle  Karduel,  lower  Kar- 
duel,  Kacheti  and  Somachet.  Heraclius,  a  valiant  prince,  formed  about  30  years 
ago,  an  independent  state,  which  now,  under  the  name  of  Grusia,  is  incorporated 
with  the  Russian  empire. 

The  -K«r,  which  waters  the  great  valley  of  Georgia,  is  increased  by  |  Rivers. 
the  Aragui,  the  lora,  probably  the  Iberus  of  the  ancients,  and  the  Alasan,  which  is 
their  dlazo.  When  it  reaches  the  plains  of  Shirvan,  its  waters  are  mixed  with  those 
of  the  Aras,  or  Araxes  ;  the  two  rivers  form  several  branches,  sometimes  united, 
and  sometimes  separated,  so  that  it  appears  uncertain,  as  it  was  in  the  time  of  Strabo 
and  Ptolemy,  whether  their  mouths  were  to  be  considered  as  separate,  or  if  the  Kur 
was  supposed  to  receive  the  Aras. 

Georgia  enjoys  a  very  mild  temperature,  and  in  general  is  very  healthy.  It  presents 
an  agreeable  variety  of  mountains,  forests,  and  plains.  All  the  common  |  Productions. 
productions  of  the  Caucasian  countries  abound  in  it  ;  but  the  inhabitants  are  not 
numerous,  and  neglect  the  gifts  of  nature.  In  the  dry  season,  which  generally  com- 
mences in  the  month  of  May  and  ends  in  November,  the  people  of  Georgia  are 
occupied  in  watering  a  soil  which  yields  them,  without  much  labour,  the  most  delight- 
ful fruits. 

They  cultivate  wheat,  gom,  or  Holcus  bicolor,  and  millet.  Peaches,  apricots, 
almonds,  quinces,  cherries,  figs,  and  pomegranates,  flourish  with  very  little  care. 
The  vines  are  abundant,  and  of  a  good  quality,  and  the  wine  that  is  made  from  them 
is  sent  to  Persia.  That  of  Kacheti  does  not  keep  well,  because  it  is  badly  made,  but 
it  is  strong,  and  sparkles  in  the  glass.  Apples,  madder,  and  cotton  are  cultivated 
with  care  ;  they  boast  of  their  management  of  bees  ;  their  horses  and  horned  cat- 
tle equal  the  best  European  breeds  in  size  and  beauty  ;  and  the  sheep  with  long  tails 
afford  excellent  wool.*  The  finest  oaks  and  firs  are  suffered  to  rot  without  being 
applied  to  any  use.")' 

The  Georgians,  or  rather  the  Iberians,  a  native  people  of  Caucasus,     The  Geor 
speak  a  langu'age  radically  different  from  all  other  known  languages,  and 
in  which,  in  the  twelfth  century,  a  great  many  historical  and  poetical 


Re- 


works were  composed.  J  They  imagine,  however,  that  they  are  descended  from  a 
common  stock  with  the  Armenians.  They  are  in  general  handsome,  well  made,  and 
active  ;  nor  are  they  deficient  in  natural  understanding,  but  selfish,  and  addicted  to 
drinking.  They  have  adopted  in  some  degree  the  Persian  costume,  because  their 
nobles  were  often  brought  up  at  the  Persian  court,  and  the  people  served  as  guards 
to  the  sovereigns  of  that  country.  The  Georgians  are  rarely  without  their  arms  ; 
even  in  the  fields  they  carry  by  their  sides  guns  and  daggers,  to  be  in  readiness 
against  the  robbers  of  the  neighbouring  mountains. 

The  wretched  state  to  which  wars  and  revolutions  have  reduced  this  |  commerce. 
fine  country  has  prevented  the  natives,  notwithstanding  their  taste  for  commerce  and 
travelling,  from  having  any  very  considerable  trade.  The  Armenians  act  as  their 
agents.  Their  women,  whose  beauty  is  not  less  celebrated  than  that  of  the  Circassians, 
although  their  skin  is  not  so  white  nor  their  figure  so  graceful,  have  imbibed  a  spirit 
of  licentiousness  and  of  corruption  from  their  frequent  intercourse  with  strangers. 
The  girls  sold  as  slaves  become  victims  of  their  beauty.  A  great  many  |  Dwellings. 
Georgians  inhabit  huts  that  are  half  sunk  in  the  earth.  In  Racheti,  a  province  whose 
civilization  has  made  more  progress,  we  find  a  kind  of  house  formed  of  a  slight 
wooden  frame,  walls  made  of  bundles  of  osiers  covered  over  with  a  mixture  of  clay  and 
cow-dung,  and  surmounted  by  a  roof  of  rush.  A  room  thirty  feet  long  and  twenty 
broad,  where  the  light  comes  in  at  the  door  ;  a  floor  upon  which  they  dry  madder 

*  Guldenstedt,  I.  35.3,  361,  369,  Sic.     Reineggs,  II.  109,  120. 

t  Keineggs,  II.  45,  &c.  t  Eugene,  Annales  des  Voyages,  XII.  p.  86,  90. 
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and  cotton ;  a  little  hole  in  the  middle  of  the  apartment,  where  the  fire  is  placed, 
and  above  it  a  copper  cauldron  attached  to  a  chain,  and  enveloped  with  a  thick 
smoke,  which  escapes  either  by  the  ceiling  or  the  door  :  This  is  the  general  structure 
of  these  houses.  We  find  in  almost  all  the  villages,  towers  which,  at  the  approach 
of  the  hordes  of  Lesghians,  serve  as  an  asylum  to  the  women  and  children. 
Towm.  I  Teflis,  or  Tibilisi,  the  capital  of  all  the  country,  generally  reckons 
about  20,000  inhabitants ;  there  are  twenty  Georgian  churches,  fifteen  Armenian, 
one  Catholic,  and  a  Persian  mosque.  They  are  very  little  engaged  in  manufactures, 
and  those  of  the  most  simple  kind.  At  Mzcheti,  the  ancient  residence  of  the  Kings, 
there  is  a  very  handsome  cathedral,  founded  about  nine  centuries  ago.  The  town 
of  Tshinval  is  peopled  with  Jews;  that  of  Gori  with  Armenians. 

The  population  of  Georgia  may  be  computed  at  300,000  individuals,  two  thirds  of 
whom  are  indigenous,  and  attached  to  the  Grecian  ritual.  The  Armenians  and  Jews 
are  very  numerous. 

constitution  I  Before  the  royal  family,  whom  some  writers  assert  to  be  descended 
and  civil  nate.  j  from  a  jew  called  Bagrat,  and  others  from  a  Persian  nobleman  named 
Pharnabazes,  had  yielded  up  its  rights  to  Russia,  Georgia  was  a  feudal  monarchy, 
which  several  excellent  princes  in  vain  endeavoured  to  consolidate  and  improve. 
The  princes  and  the  nobles  formed  two  distinct  classes.  The  first  paid  no  contri- 
butions, but  during  war  they  were  obliged  to  follow  the  king  with  their  vassals.  The 
law  suits  which  were  carried  on  between  them  were  judged  by  the  king.  The  nobles 
paid  certain  taxes  to  the  king  and  to  the  princes.  Although  they  dwelt  in  thatched 
cottages,  their  pride  was  equal  to  their  poverty  and  their  ignorance.*  The  people 
lived  in  the  most  abject  slavery  ;  they  were  sold,  given,  and  put  in  pawn,  like  do- 
mestic animals.^  All  who  were  capable  of  bearing  arms  were  soldiers  ;  each  noble- 
inan  commanded  his  respective  vassals  ;  but  the  king  named  the  commander  in  chief. 
The  revenues  of  the  sovereigns  consisted  in  the  fifth  part  of  all  the  productions  of 
the  vineyards,  fields  and  gardens ;  also  the  duties  upon  all  exports  and  imports,  as 
well  as  the  produce  of  the  mines,  which  were  but  slightly  worked,  f  This  country 
is  now  a  province  of  Russia. 

The  imeri.  I  The  Imeritians,  whose  name  is  derived  from  that  of  the  Iberians, 
ti"11'  j  join  the  Georgians  on  the  north-west,  and  speak  the  Georgian  dialect. 

Their  dress  consists  of  little  caps,  peculiar  to  them  ;  long  hair ;  a  shaved  chin, 
mustachios  very  much  drawn  up  ;  clothes  scarcely  reaching  the  knees^'  and  forming 
a  great  many  folds  upon  the  haunches ;  ribands  rolled  round  the  calves  of  their  legs  ; 
and  large  girdles.  From  twenty  to  twenty-five  thousand  families  live  under  the 
authority  of  a  hereditary  czar,  who  has  often  acknowledged  himself  the  vassal  of 
Russia.  The  Imeritians  live  along  the  sides  of  rivers  and  in  woods.  On  account 
of  its  elevated  situation,  the  country  remains  for  a  long  time  covered  with  snow. 
Production!  of  I  The  valleys  are  marshy.  The  care  of  cattle,  of  bees,  and  of  silk- 
imeritia.  |  wormg)  [3  here  carried  to  a  greater  degree  of  perfection  than  in  all  the 
other  countries  of  Caucasus.  A  single  vine  supplies  a  whole  family  with  wine.§ 
The  indolence  of  the  inhabitants  allows  the  rich  gifts  of  the  soil  and  climate  to 
perish  in  a  most  useless  manner.  It  was  here  that  in  old  times,  the  Rione  or  Phasis 
had  120  bridges  over  it,  and  where  there  was  a  continual  transfer  of  merchandise, 
that  united  in  some  measure  this  river  to  the  Cyrus,  and  consequently  the  Caspian  to 
the  Black  Sea ;  it  is  now  crossed  only  in  small  boats  of  the  hollowed  trunks  of  trees. 
Town*.  |  We  still  see  the  ruins  of  Sarapana,  now  called  Schoraban,  and  the  town 
of  Cotatis,  or  Kutai's,  probably  the  ancient  Cytaea,  near  which  the  czar  resides  in  a 
kind  of  camp.  The  trifling  commerce  of  the  Imeritians  is  generally  confined  to 
two  places,  situated  upon  the  Rione  at  Oni,  and  at  Choni ;  grain,  horses,  and  cop- 
per utensils,  are  exchanged  for  clolhs  and  stuffs.  At  Zadis,  towards  the  eastern 
side,  the  hematites  is  found  from  whence  iron  is  extracted,  of  which  different  uten- 
sils are  made. 

Towards  the  north,  is  situated  Radsha,  the  principal  district,  which  can  raise 

*  Rcineggs,  II.  53, 123.  t  Guldenstedt,  I.  351,  3,54.  *  Ibid.  1. 351,  356. 

$  Keineggs,  II.  47,  50.     Guldenstedt,  patrim. 
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about  5000  soldiers.  The  villages  of  the  plain  are  of  great  extent ;  in  those  of  the 
mountaineers  the  houses  aro  bunt  close  on  one  another.  Those  of  the  first  people 
are  made  of  hurdles  of  osiers,  those  of  others  are  of  boards. 

The  Gwrians  inhabit  the  country  situated  on  the  borders  of  the  Black  |  The  Gnriaiu. 
Sea,  to  the  south  of  the  Phasis.  Ruined  by  the  neighbouring  pashas,  they  pay  no 
attention  to  navigation  or  fishing ;  and  do  not  profit  by  any  of  the  numerous  advan- 
tages which  are  offered  them  by  nature.  Guria  enjoys  a  healthy  temperature,  a 
soil  suitable  to  agriculture  and  to  the  breeding  of  cattle,  and  a  climate  in  which 
lemons,  olives,  and  oranges  flourish.  Of  all  the  environs  of  Caucasus,  it  is  only  here 
that  these  fruits  ripen.  This  people,  as  well  as  their  language,  have  received  mix- 
tures from  other  nations ;  and  besides  the  Turks,  whom  their  prince,  called  the 
Guriel,  is  obliged  to  respect,  there  are  also  to  be  met  with  Tartars,  Armenians,  and 
Jews. 

On  the  coast  of  the  Black  Sea,  below  the  Gurians,  are  the  Lazians,  |  The  i«ians. 
which  signifies  in  the  Turkish  language,  people  belonging  to  the  sea ;  it  is  probable 
that  these  are  the  remainder  of  the  ancient  Lazi ,  who,  in  the  time  of  the  Byzantines, 
were  established  in  Colchis. 

The  JVLingrelians  dwell  beyond  the  Gurians,  and  by  the  side  of  the 
Imeritians,  in  the  same  country  which  the  Colchians  once  possessed, 
and  afterwards  the  ancient  Lazians.  Ancient  cities  in  ruins,  Turkish  or  Russian 
fortresses  upon  the  border  of  the  sea,  vessels  loaded  with  slaves  which 
sail  for  Turkey,  princes  and  nobles  who  pillage  wherever  they  go,  women 
who  betray  their  husbands,  contests  between  all  the  villages,  and  frequent  irruptions 
of  foreign  armies — now  form  the  picture  of  Mingrelia.  The  costume  of  these 
people  consists  of  a  cap  of  felt,  their  feet  either  bare  or  enveloped  in  skins,  which 
afford  poor  protection  against  the  mud  of  this  damp  country,  with  their  shirts  and 
clothes  extremely  dirty :  Such  is  the  appearance  of  the  men,  surrounded  by  women 
who  lead  a  life  of  debauchery,  often  eat  with  their  fingers,  and  bring  up  their  children 
to  lying,  pillage,  and  marauding.  The  following  is  the  manner  in  which  |  slaves, 
a  Mingrelian  nobleman  procures  slaves.  During  a  sudden  attack,  or  a  precipitate 
retreat,  he  watches  one  of  the  enemy  whom  he  can  dismount,  and  whom  he  can  in 
this  manner  make  his  prisoner,  and  with  a  cord  attached  to  his  girdle,  he  binds  the 
prisoner  as  soon  as  he  has  got  him  off  his  horse.  The  sale  of  slaves  also  takes 
place  during  peace ;  for  in  Mingrelia  the  master  sells  his  servant,  the  father  his  son, 
the  brother  his  sister. 

Besides  slaves,  the  Turks  go  to  Mingrelia  to  purchase  silk,  calico,  |  Commerce, 
furs,  and  particularly  the  skins  of  the  beavers ;  and  also  red  and  white  honey.  They 
give  in  exchange  sabres,  bows  and  arrows,  ornaments  for  the  horses,  cloths,  coverlids, 
and  even  copper  and  iron ;  for  the  ancient  possessors  of  the  golden  fleece  do  not  at 
present  work  any  mine.  Near  Iskuriah,  or  Isgaour,  the  ancient  Dioscurias,  on  the 
north  side  of  the  country,  and  towards  the  frontiers  of  the  province  of  Odishe,  is 
.the  principal  mart  for  trade.  Turkish  money  passes  there.  The  port  |  Principal  port, 
of  Jlnarghia,  situated  lower,  and  where  Mingrelia  properly  so  called  commences, 
is  also  the  resort  of  great  commerce.* 

Mingrelia  is  still  as  damp,  hot,  and  subject  to  fevers  as  when  Hip-  I  ^fabieTof 
pocrates  described  it  under  the  name  of  Colchis.     In  summer  there  are  j  Mingreiia!° 
pestilential  diseases,  which  are  destructive  both  to  men  and  animals.     Vegetation  is 
very  rapid,  and  all  the  fruits  are  produced  without  the  care  of  grafting  ;  but  it  must 
be  allowed  that  their  flavour  is  not  always  the  finest.     Chesnut  and  fig-trees  are  in 
abundance. |     The  wine  alone  can  be  praised,  which  is  wholesome  and  full  of  spirit, 
e  is  also  rice,  millet,  aad  gom.     The  Mingrelians  do  not  now  cultivate  flax,J 
fhich,  in  the  time  of  Herodotus  and  of  Strabo,  furnished  the  Colchians  with  the 

;ans  of  an  important  manufacture,  of  which  Chardin  observed  some   remains, 
"he  only  object  to  which  they  appear  to  give  any  attention  is  the  management  of 


*  Friebe,  Trade  of  Russia,  I.  128  sqq.   (in  German  ) 
f  Keineggs,  II.  29,  sqq.     Guldenstedt,  I.  400,  408. 
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bees.  The  honey  of  some  cantons,  where  the  Azalea  pontica  abounds,  is  bitter,* 
as  was  observed  by  Strabo.  It  was  beyond  the  Phasis,  in  Gfttn'a,  that  Xenophon 
found  a  kind  of  honey  which  caused  a  species  of  delirium  in  those  who  eat  of  it,  an 
effect  which  Pliny  attributes  to  the  rhododendron,  a  shrub  which  abounds  in  the 
forests  where  the  bees  swarm. f 

The  Mingrelians  are  very  superstitious  :  the  missionaries  of  the  17th 
century  were  unable  to  suppress  a  fete  which  was  celebrated  in  honour 
of  an  ox,  and  which  reminds  us  of  the  worship  of  Apis.  The  prince  of  Mingrelia 
assumes  the  title  of  Dadian,  or  master  of  the  sea,  though  he  possesses  not  even  a 
fishing  boat :  he  generally  moves  about  with  his  suite  from  place  to  place,  and  his 
camp  is  the  scene  of  licentiousness  as  well  as  poverty.  J  The  noblemen  of  Min- 
grelia are  addicted  to  the  chace,  and  they  are  acquainted  with  the  art  of  training 
birds  of  prey,  which  they  make  use  of  to  kill  the  game.  According  to  a  Mingrelian 
proverb,  a  good  horse,  a  good  dog,  and  a  good  falcon,  are  three  indispensable 
things  for  human  happiness.  The  chace  furnishes  the  Mingrelian  with  abundance  of 
venison.  In  their  repasts,  they  also  eat  pheasants,  with  which  the  country  near  the 
Phasis  abounds.  The  Mahometans  are  in  great  numbers  in  Mingrelia ;  they  regard 
with  great  indignation  the  quantity  of  wine  and  pork  which  are  produced,  while  they 
are  unable  to  procure  good  bread.  From  the  east  of  Odesh6  and  Mingrelia,  is 
situated  the  small  Mingrelian  province  of  Leshkum,  where  the  inhabitants  live  in  huts 
of  stone. 

suanes.  |  A  large  ravine,  which  extends  from  south  to  north,  separates  the  last 
mentioned  country  from  that  of  the  SuaneSj  a  people  who  live  near  the  Elboors,  the 
last  summit  of  the  Caucasus.  The  Suanes,  whose  name  is  derived  from  a  word 
signifying  in  their  language  the  inhabitants  of  the  high  mountains, §  are  at  present 
free,  and  have  no  connection  with  the  Georgians  except  in  their  dialect.  Nothing 
can  equal  their  want  of  cleanliness,  their  rapacity,  and  their  skill  in  mak- 
ing weapons.  The  women  cover  their  heads  with  a  linen  red  kandker- 
«hief  in  such  a  manner,  that  only  one  of  the  eyes  can  be  seen.||  This  is  probably 
the  origin  of  the  geographic  fable  of  a  nation  of  one-eyed  people,  or  Monommati.  We 
may  also  consider  the  Phthirophagi,  or  the  eaters  of  vermin,  and  who,  according  to 
Strabo,  inhabit  this  country,  as  the  progenitors  of  the  Suanes.  The  almost  inac- 
cessible mountains  of  slate  which  separate  Mingrelia  from  the  countries  of  the 
Abasses  and  Basians,  and  which  are  extended  to  the  confines  of  this  last  province, 
place  the  Suanes  out  of  all  danger.  They  consist  of  about  6000  families,  who  live 
there  without  a  chief  and  without  a  prince.  Dreaded  formerly  by  the  Byzantine 
empire,  they  are  still  renowned  for  their  savage  valour ;  a  tall  and  commanding 
figure  contributes  to  make  them  appear  formidable.  They  know  the  use  of  the 
musket ;  they  can  make  powder,  and  all  kinds  of  weapons,  for  which  their  mines 
furnish  them  with  materials.  We  find  among  them  not  only  lead  and  copper,  but 
vases,  and  chains  of  gold  and  silver. 

TheAbaises.  |  The  Masses,  or  Abasgiens,  dwell  above  the  Suanes  and  Mingrelians, 
in  a  country  situated  at  the  foot  of  the  Caucasus,  at  the  north-west  extremity,  partly 
upon  the  borders  of  the  Black  Sea,  where  there  are  several  ports  and  strong  places 
belonging  to  the  Turks ;  and  partly  towards  the  source  of  the  river  Kuban,  where 
the  mountain  Elboors  rises,  which  overlooks  the  six  tribes  of  Abassians,  called  by 
physical  cha-  I  the  Tartars  Jlltikesek.  The  first  part  is  great  Abassia,  a  very  fertile 
I  country,  although  mountainous ;  the  second  is  little  Abassia,  where  the 
inhabitants,  oppressed  by  their  neighbours  the  Circassians,  are  obliged  to  seek  an 
asylum  in  the  defiles  of  the  mountains,  where  they  are  gradually  lost. 

The  Abassians,  who  give  themselves  the  name  of  Jlbsne,  are  very  well  made, 
hardy,  and  active :  their  national  physiognomy  is  very  remarkable,  they  have  an  oval 
face,  a  head  very  much  compressed  on  each  side,  a  short  chin,  a  large  nose,  and 
hair  of  a  deep  chesnut  colour.  The  Greeks  formerly  knew  them  as  cunning  and  for- 

*  Guldenstedt,  1. 275,  281,  297,  *qq.  f  Xenophon,  Cyri  exped.  IV.  8.  Pliny,  XXX,  IX 

*  Felix  Lagorio,  Letters  upon  Mingrelia,  Annales  des  Voyages,  IX. 
§  Pallas,  Travels  into  the  South  of  Kussia,  !.  p.  419,  On  German.) 
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midable  pirates,  by  the  name  of  Jlschwi.     Under  the  name  of  Masgi  they  were  de- 
scribed amongst  the  Byzantines  as  infamous  for  their  traffic  in  slaves.     The  Circas- 
sians one  day  invited  the  Abassian  princes  to  an  assembly,  and  after  |  civil  and  mo- 
having  won  them  over,  they  murdered  the  chiefs  of  this  free  people.  |  ^ 8tate' 
Since  that  period,  the  Abassians,  abandoned  to  civil  wars,  have  lost  the  little  civiliz- 
ation which  they  had  received  from  Constantinople.     We  find,  however,  in  the  cele- 
bration of  Sunday,  a  slight  trace  of  Christianity  which  they  formerly  imbibed.    Some 
of  them  wander  peaceably  through  their  forests  of  oaks  and  alders,  which  cover  the 
country,  while  others  support  themselves  by  a  little  agriculture ;  all,  however,  are 
more  or  less  inclined  to  robbery,  and  sell  each  other  to  the  slave  merchants.*     The 
language  and  customs  of  the  Abassians  very  much  resemble  those  of  the  |  Language. 
Circassians;!  while  Pallas  affirms  that  their  language  appears  to  have  no  relation 
with  any  known  one.  J     It  is  supposed  that  there  are  mines  in  those  parts,  but  they 
are  not  worked.     The  situation  of  the  inhabitants  is  adapted  to  navigation  and  fish- 
ing, but  they  do  not  take  advantage  of  it. 

The  chief  trade  of  the  Abassians  consists  in  mantles  of  cloth  and  felt,  |  commerce. 
.in  skins  of  foxes  and  pole  cats,  in  honey,  in  wax,  and  box- wood,  of  which  the  Turka 
make  considerable  purchases.  The  Turkish  and  Armenian  merchants,  who  bring 
them  salt  and  stuffs,  are  obliged  to  be  constantly  on  their  guard  against  the  attacks 
of  these  perfidious  savages,  who,  whenever  they  are  strong  enough  in  numbers,  rob 
friends  and  enemies  without  distinction.  § 

Abassia  is,  in  general,  covered  with  forests,  where  the  heat  and  mois-  I  Towns  of 
ture  keep  up  as  abundant  a  vegetation  as  in  those  of  America;  and  the  |  Abassm- 
convolvuli  stifle  the  trees  under  their  twining  branches.     It  is  not  true  that  Sootchu- 
kale  is  the  only  good  port  which  that  long  coast  possesses.  ||     Ghelindjik  also  affords 
a  vast  and  deep  harbour. IT     Ritzounda,  the  ancient  Pityus,  formerly  flourished  by  its 
commerce.     Mamai  appears  to  be  of  the  first  importance  amongst  the  towns  or  vil- 
lages of  the  country.    The  tribes  of  the  Abassians  are  in  great  numbers.  I  principal 
We  particularly  know  the  Beshilbai,  the  Shapsiches,  and  the  Natu-  j  tnbes* 
chashes.     The  first  inhabit  a  mountainous  and  inaccessible  country  near  little  Abas- 
sia ;  the  Shapsiches  dwell  further  towards  the  west,  among  whom  the  greatest  ma- 
rauder is  generally  their  chief  prince.     They  make  incursions  as  far  as  the  town  of 
Anapa,  where  they  harass  the  Turks.     The  Natuchashes,  the  strongest  and  the 
most  considerable  of  the  tribes,  dwell  nearer  to  the  coast.     Springs  of  naphtha  are 
found  similar  to  those  which  are  seen  in  the  southern  part  of  Caucasus. 

To  the  north  of  the  country  of  the  Abassians  we  meet  with  the  mouths  I  Mouths  of  the 
of  the  Kuban,  which,  flowing  from  the  central  part  of  Caucasus,  receives  |  Kuban- 
in  its  course  all  the  water  of  the  western  branch  of  that  chain  of  mountains.  The 
sandy  plain  which  extends  to  the  north  of  this  river  furnishes  it  with  more.  Its  two 
mouths  embrace  the  island  of  Taman,  which  is  flat  and  marshy  but  fertile,  and  in 
which  the  town  of  Fanegoria,  the  ancient  Phanagoria,  attracts  a  little  trade.  It  be- 
longs to  the  Russians,  as  well  as  the  whole  plain  to  the  north  of  the  Kuban,  and  the 
south-west  of  the  sea  of  Azoff.  These  countries,  in  which  there  are  beds  of  salt 
and  sand  alternating,  with  calcareous  stones  and  shells,  have  hardly  any  vegetation 
except  on  the  borders  of  the  rivers.  These  deserts,  the  uniformity  of  which  is  only 
interrupted  by  little  clumps  of  willows,  hedge  plants,  and  osiers,  or  by  a  few  elms 
and  aspin  trees,  now  bear  the  name  of  the  country  of  the  Tcherno-  1  Cossacks  of  the 
morskoi  Cossacks,  or  the  cossacks  of  the  Black  Sea.**  These  warlike  |  Blacks«»- 
tribes  are  the  remains  of  the  celebrated  Zaporogian  Cossacks,  of  whom  we  shall 
give  an  account  in  our  description  of  Russia. 


The  middle  and  eastern  part  of  that  sandy  plain  which  separates  the 
sea  of  Azoff  from  the  Caspian  Sea  exactly  resembles  that  which  we 


Plains  of  Ma- 
nytcli  and 
Kooma. 


*  lleineggs,  I.  p.  265,  sqq.     Guldenstedt,  I.  464.     Conop.  Chardin,  Lambert,  &c. 
f  Guldenstedt,  I.  464,  467. 

*  Pallas,  Voyage  dans  la  Kussie  me'ridionale,  I.  372. 
§  Peyssonel,  Traite  du  Commerce,  II. 

I  Guldenstedt,  Journal  de  Petersbourg,  1.  1776,  May,  p.  16. 
^  See  the  plan  in  the  Annales  des  Voyages,  V.  210. 

**  Georgi,  Description  statisque  de  la  Kussie,  11.911.     Pallas,  Guldenstedt,  &c, 
VOL.  F.— Q  q 
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have  just  described.  It  is  particularly  along  the  rivers  Manitsh  and  Kooma,  that 
we  find  plains  entirely  dry,  or  slightly  moistened  with  brackish  water,  containing  a 
great  number  of  shells,  and  a  soil  very  little  elevated  above  the  level  of  the  two 
Hypothesis  of  I  neighbouring  seas.  It  is  by  following  the  beds  of  these  two  rivers  that 
IIS?'6"  I  we  may  discover  the  traces  of  that  ancient  strait,  which  several  learned 
men  have  imagined*  united  the  Caspian  Sea  to  the  Palus-Meotis ;  because,  farther 
north,  some  hills  rise  which  separate  the  Don  from  the  Wolga;  and  more  to  tho 
south,  in  approaching  the  sources  of  the  Kuban  and  of  the  Terek,  we  find  the  soil 
gently  rise,  black  earth  covering  the  beds  of  sand,  and  the  common  vegetation  of 
these  climates  replacing  the  saline  plants.f  We  shall  confine  ourselves  to  this  indi- 
cation of  facts,  and  of  the  possibility  which  may  arise  from  them ;  a  discussion  upon 
the  actual  existence  of  this  strait  would  be  here  out  of  place.  Deficient  in  historical 
proofs,  we  readily  consign  to  geologists  and  poets  the  consideration  of  ages  anterior 
to  history.  This  plain  was  known  to  the  ancients  in  the  same  state  as  it  appears  at 
present.  The  different  statements  as  to  its  breadth,  are,  like  many  other  contra- 
dictions of  the  ancients,  owing  to  measurements  having  been  taken  carelessly,  and 
without  instruments.  And,  lastly,  the  passage  from  whence  it  is  too  hastily  inferred 
that,  in  the  fourth  century,  the  isthmus  was  covered  with  marshes,J  relates  only  to 
one  marshy  lake,  called  Bolischei,  which  is  still  in  existence. 

Government  I  All  those  low  countries  which  extend  to  the  east  of  the  country  of  the 
of  Caucasia.  |  Tchernomorskoi  Cossacks,  and  to  the  north  of  the  Kuban  and  the  Te- 
rek, form  the  government,  not  long  ago  the  province  of  Caucasia,  which  forms  part 
Tartars.  |  of  the  Russian  Empire.  It  is  inhabited  by  different  tribes  of  Cossacks 
and  of  Nogaian  Tartars.  These  last,  being  obliged  to  wander  from  pasture  to  pas- 
ture, live  in  hordes  under  the  protection  of  the  Russians.  They  subsist  on  the  pro- 
duce of  their  cattle,  a  little  millet,  or  by  some  acts  of  plunder  which  they  execute  as 
opportunity  offers.  When  caught,  they  have  been  sometimes  punished  by  the  imme- 
diate loss  of  an  arm,  or  of  a  foot,  separated  on  the  spot,  which  savage  punishment  has 
spread  universal  terror  among  these  wretched  wanderers.  Many  eye  witnesses  have 
given  a  most  affecting  account  of  the  manner  in  which  their  relations  receive  these 
mutilated  individuals :  they  hasten  to  stop  the  blood,  by  bathing  them  with  warm 
milk,  and  then  conducting  them  into  their  huts,  where  they  take  every  care  of  them. 
Cossacks.  I  The  Cossacks  form  the  ruling  people,  of  which  the  principal  tribe  bears 
the  surname  of  Grebenski.  A  chain  of  fortresses  protects  the  Russian  empire 
against  the  invasions  of  the  formidable  nations  of  Mount  Caucasus.  Among  these 
Towns.  |  places,  Kisliar  upon  the  Terek,  where  there  is  considerable  trade, 
reckons  nearly  12,000  inhabitants;  Mosdok  and  Georgievsk  are  at  present  the  chief 
places,  and  are  daily  improving  in  importance  and  civilization.  Millet,  Indian  corn, 
Productions.  |  rice,  fig-trees,  and  cotton,  are  much  cultivated  here ;  but  the  rigour  of 
the  winter,  the  quantity  of  snow,  and  still  more  the  want  of  salutary  shelter,  render 
the  existence  of  vegetables,  even  of  the  more  hardy  species,  very  precarious. 
There  are,  however,  in  the  vicinity  of  the  Terek,  a  great  many  orchards  and  vine- 
yards^ 

After  passing  the  Kuban  or  the  Terek,  we  find  on  the  northern  sides  of  Mount 
Caucasus  the  celebrated  nation  of  the  Circassians,  whose  real  name  is  Tcherkes. 
Circassians.  |  They  may  be  divided  into  two  classes,  the  Circassians  of  Kuban,  and 
the  Circassians  of  Kabardia,  sometimes  called  Kabardinians.  It  is  probable,  that 
Name  and  1  the  Zyges  of  Strabo,  the  Zichcs,  or  Zeches  of  the  Byzantine  authors,  || 
I  were  a  Circassian  tribe,  since  Zyg,  in  Circassian,  signifies  a  man.TT 
The  Ossetes  still  call  them  Kasachi,  which  reminds  us  of  the  Kasachcs,  established, 
according  to  the  Byzantine  authors,  and  the  annals  of  Nestor,  in  the  tenth  century, 

*  Bureau  de  la  Malle,  Geographic  physique  de  la  mer  Noire. 
f  Georgi,  Descrip.  stat.  II.  217. 

*  Prise,  de  Legat.  apud  Stritter,  Memoriae  Popul.  I.  513,  in  contradiction  with  Pallas's  first 
Travels,  HI.  574. 

VI*466°rSi'  1>C'  932'*9ry'    Guldenstedt>  L  152,  ItfC ;  and  Busching,  Magasin.   Geogrnph. 
I  Sa  Slitter,  Memorise  popul.  art.  Zecc/iica.  U  Kommel  Caucasus,  p.  12. 
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in  the  environs  of  Caucasus.  A  similarity  in  the  sound  of  Kerketes  in  Strabo  to 
Tcherkes,  has  determined  both  Pallas  and  Reineggs  to  consider  that  ancient  tribe  as 
the  true  stock  of  the  ancient  Circassians.  What  appears  most  in  favour  of  this 
opinion  is,  that  the  Circassians  are  the  original  inhabitants  of  these  countries. 

The  most  remarkable  of  the  Circassian  tribes  of  Kuban  is,  without 
doubt,  that  of  the  TemirgoY ;  they  inhabit  more  than  forty  fortified  villages, 
and  can  levy  a  force  of  2000  men.  To  the  east  of  the  Temirgoi  the  Beslenes  live, 
a  horde  who  lead  a  life  of  ease.  Their  neighbours  are  the  Muschoks,  who  are  good 
agriculturists,  and  breed  cattle :  they  also  profit  by  the  fisheries,  which  their  nume- 
rous rivers  afford  them.  The  Shagacki,  below  the  Turkish  fortress  of  Anapa,  have 
a  prince  who  formerly  possessed  some  ships  on  the  Black  Sea.  The  Circassians 
of  Kabardia  are  but  a  half  civilized  nation.  They  inhabit  a  fertile  country,  situated 
about  the  middle  of  Caucasus,  upon  the  northern  side  of  that  chain,  bounded  on  the 
north  by  the  river  Terek,  and  on  the  east  by  the  country  of  Kistes-Tchetchentzes. 
It  is  divided  into  Great  and  Little  Kabardia. 

The  Circassians  of  Kabardia  are  distinguished  from  all  the  people  of  I  Physical 
Caucasus  by  their  beauty  and  elegance.  The  men  have  a  Herculean  |  character- 
figure,  a  small  foot  and  strong  wrist,  and  they  manage  the  sabre  with  wonderful  dex- 
terity. The  women  are  delicate,  and  possess  a  pleasing  and  graceful  form :  their 
skin  is  white,  with  brown  or  black  hair;  their  features  are  regular  and  agreeable, 
and  they  pay  that  attention  to  cleanliness  which  heightens  the  attractions  of  beauty. 
This  is  what  renders  the  Circassian  women  so  much  admired,  even  among  Euro- 
peans. Some  travellers  assert  that  it  is  the  colour  of  their  hair,  which  has  a  slight 
tinge  of  red,  that  makes  them  so  superior  in  beauty.  The  Circassian,  prince  or 
noble,  that  is  to  say,  whoever  is  not  a  bondman,  and  who  possesses  a  horse,  is  always 
armed  with  a  poignard  and  a  brace  of  pistols :  and  he  rarely  goes  out  without  his 
sabre  and  his  bow.  The  belt  of  the  sabre  is  fastened  round  his  body,  and  a  helmet 
and  cuirass  cover  his  head  and  chest.  This  is,  in  fact,  a  faithful  representation  of  a 
knight  of  the  10th  or  llth  century.  The  whole  of  Kabardin  can  fit  out  |  Population. 
1500  of  these  cavalry,  called  Usden,  and  10,000  peasants,  or  bondmen,  equipped 
for  battle  ;  but  the  former,  in  consequence  of  continual  hostilities  among  themselves, 
are  very  much  weakened. 

The  soil  of  Kabardia  is  excellent,  and  well  adapted  to  agriculture.  |  Production!. 
The  winters  are  nevertheless  severe,  and  the  heat  is  not  of  long  duration.     The 
inhabitants  neglect  the  gifts  of  nature,  and  they  derive  no  advantage  |  Cultivation, 
from  the  fine  forests  of  oaks,  elms,  and  alders,  which  cover  their  hills ;  but  they  are 
said  to  possess  mines  of  more  valuable  metals  than  iron  and  brass,  which  they  make 
use  of  for  their  arms. 

The  Circassians  build  their  houses  with  a  slight  wooden  frame  work,  and  hurdles 
painted  white,  and  convey  the  water  from  the  nearest  rivulets  with  considerable  skill 
by  means  of  a  canal.  The  inns  exhibit  a  laudable  degree  of  cleanliness.  The  pea- 
sants, or  bondmen,  and  the  prisoners  of  war,  are  charged  with  the  care  of  farming, 
and  looking  after  the  cattle.  They  make  use  of  large  ploughs,  to  which  are  har- 
nessed six  or  eight  oxen.  Hemp  is  one  of  the  natural  products  of  the  soil.  A 
great  number  of  goats,  sheep,  oxen,  and  horses,  form  the  principal  riches  of  the 
Circassians.  They  also  traffic  in  wool  and  wax.  The  horses  are  distinguised  for 
their  beauty,  their  strength,  and  their  agility.  Each  prince,  or  nobleman,  marks  his 
colts  with  a  hot  iron,  if  they  are  thorough  bred  ;  and  whoever  profanes  that  mark, 
or  puts  it  upon  a  common  horse,  is  punished  with  death. 

Their  feudal  system  is  also  remarkable.     The  vassal,  who  belongs  to  |  Constitution, 
the  noble  as  his  own  property,  although  not  sold  to  him,  is  obliged  to  do  all  kinds  of 
personal  services,  but  he  pays  no  contribution.     The  nobles  maintain  order  among 
the  people,  and  render  military  service  to  the  prince  :  the  latter  keeps  an  open  table, 
to  the  expense  of  which  every  person  who  possesses  herds  contributes.     Marriages 
are  contracted  according  to  the  riches  and  birth  of  the  parties.     A  plain     Education, 
nobleman  who  runs  away  with  a  princess,  incurs  the  punishment  of    Marriages, 
death.     Whenever  a  prince  or  princess  is  born,  a  nobleman  is  selected  who  is  to 
take  charge  of  tke  child's  education.     The  father  and  mother  banish  it  from  their 
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presence  until  the  period  when  the  son  is  fit  for  battle,  and  the  daughter  of  an  age  to 
be  married.  Under  the  guidance  of  his  tutor,  the  youth  familiarizes  himself  with 
the  chace,  war,  and  pillage,  and  in  recompence  he  divides  his  booty  with  him.  It 
was  thus  that  the  centaur  Chiron  brought  up  the  young  Achilles.  The  simple  and 
light  diet  which  a  girl  of  distinction  lives  on  tends  to  preserve  that  graceful  and 
slender  form  so  suitable  to  a  princess.  She  is  taught  to  embroider,  to  sew,  to  plait 
straw,  and  to  make  small  baskets  with  it.  Newly  married  persons  see  each  other  in 
private  for  the  space  of  a  year.  The  woman  receives  her  husband  in  the  dead  of 
the  night,  and  makes  him  enter  by  the  window.  They  do  not  show  themselves  to 
their  relations  until  there  is  an  existing  pledge  of  their  union.  This  similarity  be- 
tween the  Circassian  women  and  the  Amazons  is  connected  with  the  ancient  tradi- 
tion of  the  Circassians,  of  the  intercourse  they  had  with  a  nation,  named  Emmetch 
(a  name  from  which  the  Greeks  may  have  made  Amazon.)  Hence  that  ingenious 
hypothesis  by  which  the  Circassians  are  identified  with  the  Sarmatians,  descended 
from  a  mixture  of  Scythians  and  Amazons.* 

Language.  |  The  Circassian  princes  and  nobles  speak  a  language  peculiar  to  them- 
selves, and  unintelligible  to  the  people.  Is  this  only  a  political  institution,  or  is  it 
the  proof  of  a  different  origin  ? — There  exists  amongst  the  Circassians  a  right  to 
Hospitality.  |  hospitality  called  Kunadi.  Happy  is  the  stranger  who  obtains  it !  his 
host  recommends  him  to  all  his  relatives ;  and  were  he  charged  with  the  greatest 
crime,  he  is  still  in  safety,  because  his  host  answers  for  him.  The  Circassians  de- 
nounce dreadful  vengeance  on  those  who  kill  their  relations  ;  the  whole  family  of 
the  criminal  shares  his  punishment,  and  if  the  vengeance  of  blood  be  not  allayed  by 
a  pecuniary  indemnity,  it  is  transmitted  even  by  marriage,  t 

Religion.  |  These  people  were  formerly  Christians,  with  scarcely  any  religious 
worship.  They  are  now  Mahometans,  but  wholly  devoid  of  zeal.  The  mauso- 
leums of  the  Circassians  are  constructed  of  hewn  stone,  and  surrounded  with 
colonades. 

Basons.  |  The  Bosians,  who  dwell  below  the  Circassians,  and  by  the  side  of  the 
Suanes,  are  the  ancient  inhabitants  of  Kabardia.  Pursued  by  the  Circassian  nobles, 
they  were  compelled  to  seek  an  asylum  in  the  high  barren  mountains  which  are 
covered  with  snow,  and  they  live  there  to  the  present  time,  still  tributary  to  their 
ancient  persecutors.  They  are,  according  to  their  own  account,  a  mixture  of  a 
variety  of  nations :  namely,  Bulgarians,  Greeks,  Kalmuks,  Kumuks,  but  principally 
Nogais,  who  are  Mongols  or  Huns. 

Tribes.  I  The  Basians  comprehend  three  tribes,  the  Tshegems,  the  Balkars, 
and  the  Karatshas. 

wonhip.  |  Traces  of  Christianity  are  to  be  found  amongst  them,  and  we  are 
assured  that  in  their  country  a  church  is  to  be  seen,  which,  though  ancient,  is  still  in 
good  preservation.  A  road  opened  through  the  rocks,  and  furnished  with  a  balus- 
trade of  iron  on  both  sides,  conducts  to  the  church  by  a  serpentine  path ;  and  the 
gospel  and  the  rituals  are  in  the  Greek  language. 

Productions,  I  The  Basians  have  very  considerable  herds  of  oxen.  Their  mules  are 
S? thSmrV.  I  much  praised ;  they  cultivate  millet  and  oats ;  and  they  extract  lead  from 
the  mines  of  Kargatchin  Tau,  that  is  to  say,  the  leaden  mountain:  they  prepare  salt- 
petre, and  sell  gunpowder.  M.  Reineggs,  has  observed  in  Basiania  a  great  many 
interesting  objects  of  natural  history;  several  of  the  valleys  are  filled  with  sulphu- 
rous exhalations,  and  thunderbolts  fall  more  frequently  here  than  any  where  else. 
Near  the  river  Jetchick,  which  flows  into  the  Kuban,  there  are  hot  springs  so  corro- 
ding, that  they  cause  swelling  in  the  mouths  of  those  who  drink  of  them.  J  In  the 
environs  of  Mount  Elboors  there  is  an  elevation,  composed  entirely  of  a  golden- 
coloured  micaceous  gravel  or  yellow  mica,  which  is  so  loose  that  men  and  horses 
Basaites.  |  sink  in  it  as  in  water.  Colonades  of  basalt,  in  prisms  of  three,  five, 
eight,  and  nine  sides,  are  found  in  the  high  mountains  towards  the  sources  of  the 

*  Reineggs,  Topographic  du  Caucase,  i.  238.    Pallas,  i.  390. 

t  Thig  was  the  system  in  England  previous  to,  and  even  during  the  reign  of  Alfred.— Tr. 

*  Reineggs,  Topographic  du  Caucase,  i.  291. 
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Terek ;  but  it  may  be  doubted  whether  M.  Reineggs,  who  has  drawn  them,*  knew 

•    how  to  distinguish  the  enigmatical  rock  in  a  correct  manner. 

The  Ossetes  dwell  to  the  east  of  the  Basians.  They  are  called  some-  |  ossetes. 
times  Ossi,  Ossis,  Ossites,  or  Ossitinians.  In  this,  as  in  numerous  other  instances, 
we  adopt  the  radical  part  of  the  name  by  which  a  nation  is  designated  either  by  the 
people  belonging  to  it  or  by  their  neighbours,  while  the  terminating  syllables  are  in 
some  measure  arbitrary,  till  such  time  as  the  celebrity  or  familiarity  of  the  people 
among  those  who  write  about  them  establishes  some  unchanging  designation.  On 
seeing  the  clothing,  the  light  chesnut  hair,  and  the  red  beards  of  these  people,  we 
should  say  that  they  were  peasants  from  the  north  of  Russia.  They  give  themselves 
the  name  of /rones.  Their  language  has  some  connection  with  the  German,  Sclavonian, 
and  still  more  with  the  Persian.  The  country  of  the  Ossetes  commands  the  communi- 
cations with  Georgia.  It  extends  from  the  sources  of  the  Terek  to  the  northern 
branches  of  the  Kur.  In  these  rugged  mountains,  all  the  rivers  flow  with  an  aston- 
ishing rapidity.  The  manners  of  the  Ossetes  are  of  a  characteristic  sim-  I  Manners  and 
plicity;  their  method  of  saluting  consists  in  touching  the  chest  for  men,  |  customs. 
and  the  bosom  for  women.  In  their  funerals  there  is  a  noisy  ostentation  of  grief: 
the  women  beat  their  breasts,  and  threaten  to  precipitate  themselves  from  the  top  of 
a  rock.  They  afterwards  eat  and  drink  in  honour  of  the  dead  for  three  days.f  The 
houses  of  the  Ossetes  resemble  so  many  castles  in  miniature,  and  although  vassals 
of  Russia,  they  live  in  a  state  of  wild  independence. 

It  is  alleged  that  there  is  met  with  in  that  part  of  Caucasus,  a  large  I  Nat?H,i 
bird  of  a  very  beautiful  variegated  plumage,  resembling  a  pheasant ;  j  curiosities, 
the  Ossetes  call  it  Sym.  A  sort  of  friendly  alliance  is  said  to  subsist  between  it  and 
the  wild  goats,  the  partners  of  its  solitude.  At  the  approach  of  the  hunter  it  sends 
forth  a  shrill  whistle,  which  serves  to  warn  the  quadrupeds  of  the  impending  danger. 
There  are  still  to  be  seen  in  this  country  thousands  of  caverns  hollowed  out  of  the 
x-ugged  rock,  upon  almost  inaccessible  mountains,  and  generally  of  the  height  of 
sixty  feet.  They  are  now  abandoned,  but  we  may  still  trace  the  vestiges  of  ancient 
inhabitants.!  The  Russian  fort  of  Darial  is  situated  on  the  eastern  frontiers  of  Os- 
setia.  A  few  slight  fortifications,  and  a  small  garrison,  would  render  this  pass  im- 
pregnable. At  this  place,  the  road  now  used  leads  for  a  considerable  way  through  a 
subterraneous  passage  cut  in  the  solid  rock. 

The  most  considerable  tribe  of  the  Ossetians  is  that  of  the  Dugores.  I  Tribes  of  the 
They  are  said  to  be  tributary  to  the  Badilles,  a  sort  of  knights  or  free-  |  Ossetians- 
men,  living  in  the  highest  mountains,  and  separated  by  a  small  river  from  another 
equally  unknown  tribe,  that  of  the  Nitigures,  a  name  apparently  of  Hunnic  origin. 
The  Tcherkessates  have  words  which  they  esteem  sacred,  and  which  are  divided 
into  sections,  according  to  the  number  of  their  families.     They  cele-  I  Particular  cus- 
brate  annual  festivals,  which  last  eight  days,  and  resemble  that  of  taber-  |  toms* 
nacles  among  the  Jews.     Travellers  are  hospitably  invited  to  partake,  and  one  of 
the  families  is  charged  with  the  care  of  entertaining  them.     The  Dimsars,  a  repub- 
lican colony,  are  incessantly  at  war  with  the  Dugores.    We  find  in  their     cavern  of  st. 
canton  a  cavern  of  St.  Nicholas,  a  relic  of  their  ancient  faith.     This     Nichola»- 
Russian  Saint  is  supposed  to  appear  there  under  the  form  of  an  eagle,  to  receive  the 
food  which  is  offered  to  him;  of  course,  there  will  be  no  lack  of  birds  of  prey  ex- 
actly to  personate  the  Saint  in  this  particular. — Some  missionaries  have  recently 

.  taken  a  very  wise  advantage  of  this  people's  former  profession  of  Chris-  I  Reformation 
tianity  to  offer  to  re-instruct  them  in  the  principles  of  religion  and  civili-  |  of  the  Ossete«- 
zation,  and  these  offers  were  accepted  by  the  late  General  Kasibek,  one  of  their 
chiefs,  and  by  those  who  acknowledged  his  authority.  This  is  accompanied  with  a 
tendency  to  a  good  understanding  with  the  Russian  government,  and  ah  acquiescence 
in  the  plans  of  general  amelioration  happily  begun  in  these  countries.  The  advan- 
tage of  this  change  begins  to  be  felt  by  those  travellers  who  cross  the  Caucasus 

*  Reineggs,  ibid.  i.  286.  tab.  Hi.    Compare  Georgi,  ii.  970. 
f  Reineggs,  i.  218. 

*  F&llas,  premier  voyage,  vii.  p.  55—79-    Keineggs,  i.  233, 
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along  the  chain  of  Russian  posts  from  Mosdoc  to  Teflis,  up  the  precipitous  banks  of 
the  Terek,  and  down  those  of  the  Aragui.  A  strong  Russian  escort  is  necessary 
for  security,  but  a  distant  approximation  to  co-operation  on  the  part  of  the  natives  is 
agreeable  and  encouraging.  Sir  Robert  Ker  Porter  was  hospitably  entertained  at 
the  house  of  General  Kasibek's  family,  near  the  mountain  called  Kasibek.  He  and 
his  party  were  struck  with  the  contrast  between  the  dutiful  civilities  paid  by  the  ser- 
vants to  their  master's  guests  and  the  assassin-like  expression  of  their  countenances 
and  equipments,  indicating  the  powerful  lineaments  left  by  their  former  habits,  and 
intimating  the  prudence  of  observing  precautions  against  those  tendencies  which 
might  be  still  suspected  of  retaining  a  degree  of  activity.* 

The  mountainous  tract  which  extends  from  the  eastern  limits  of  Ossetia  towards 
Kktetia.  |  the  north,  between  the  rivers  Sunsha  and  Akasai  is  called  Kistia  or  Kis- 
tetia  by  the  Russian  travellers  and  geographers.  It  is  like  Kabardia,  a  country  of 
forests  and  pastures,  with  districts  adapted  to  agriculture. "f  The  different  wild  tribes 
KUtes.  |  that  live  there  are  known  under  various  general  names ;  the  Georgians 

call  them  Kistes;  the  Tartars,  Mizshegis;  their  principal  tribe  assumes  the  name  of 
Ingooshes  or  Intooshes.  We  distinguish  also  the  Tchetchentzi  or  Tetentzes,  the 
Karabulaks,  and  the  Tushes.  They  all  speak  a  particular  language,  which  appears 
to  be  very  ancient.  In  war,  they  carry  a  buckler,  and  this  ancient  custom  distin- 
gitishes  them  from  all  the  other  inhabitants  of  Caucasus. 

ingrooshes,  Amongst  the  Ingooshes,  we  observe  vestiges  of  the  true  religion, 

their  worship.  ^n  anchoret  called  the  Zannistag,  living  in  celibacy,  and  dwelling  by 
the  side  of  an  ancient  church,  performs  the  functions  of  priest;  before  a  numerous 
assembly  he  immolates  on  an  altar  of  stone  a  number  of  white  sheep,  which  the 
richest  and  most  distinguished  families  provide.  This  church,  situated  in  the  ter- 
ritory of  the  Ingooshes,  bears  a  Gothic  inscription,  and  contains  some  Latin  books, 
ornamented  with  blue,  black,  and  gilt  characters ;  these  books  are  revered  as  relics. 
Thirty  little  dwellings  for  hermits  are  erected  in  the  vicinity  of  this  ancient  edifice, 
which  has  been  always  held  as  an  inviolable  sanctuary  in  the  midst  of  the  wars  in 
which  these  barbarians  are  continually  engaged. 

The  Ingooshes  have  a  very  characteristic  physiognomy,  and  a  pronunciation  so 
extremely  harsh  that  a  stranger  would  think  they  were  rolling  pebbles  in  their  mouths. 
Karabulaks.  |  They  can  muster  5000  men  capable  of  bearing  arms.  The  Karabulaks 
deserve  to  be  noticed  on  account  of  their  dialect,  which  appears  to  be  that  of  the 
celebrated  Alans ;  for  the  town  of  Theodosia,  in  Tauris,  was  called  by  the  Alanic 
name  Trdauda,  signifying  seven  gods ;  now  this  word  retains  the  same  signification 
amongst  the  Karabulaks.  J 

TcUetchemzL,  |  The  Tchetchentzi  or  Tetentzes  inhabit  seven  large  villages ;  they 
sometimes  extend  their  depredations  beyond  the  Russian  frontiers,  and  then  retire  to 
their  native  mountains,  where  they  can  bid  defiance  to  the  pursuit  of  the  Cossacks. 
They  are  considered  as  the  most  formidable  of  all  the  tribes  which  inhabit  the  innu- 
merable rocky  valleys  of  the  eastern  part  of  this  chain.  They  are  not  only  a  dread 
to  their  immediate  neighbours,  tribes  similar  to  themselves,  but  they  keep  the  disci- 
plined Russians  continually  on  the  alert.  They  are  unwearied  in  their  watch  for 
prey,  quick  as  lightning  in  attack  or  escape,  unsparing  in  plunder,  and  murder  with- 
out mercy  those  whom  they  rob,  excepting  Christians,  from  whom  they  expect  ad- 
ditional plunder  in  the  form  of  ransom.  They  initiate  their  youth,  at  a  very  early 
age,  in  their  marauding  expeditions ;  and  the  more  bold  and  sanguinary  they  show 
themselves,  the  higher  they  stand  in  the  estimation  of  their  tribe.  He  who  most 
frequently  surpasses  the  rest  in  the  execution  of  desperate  and  cruel  enterprises, 
commonly  becomes  the  leader  of  his  brethren,  and  the  chief  of  many  families.  They 
have  one  supreme  chief,  whose  dignity  is  hereditary.  He  alone  commands  them 
on  any  enterprise  of  general  interest,  but  he  possesses  no  civil  authority  or  jurisdic- 
tion. They  have  a  sort  of  common  law  universally- understood,  which  maintains  an 

*  Sir  R.  K.  Porter's  Travels  in  Georgia,  Persia,  &c.  vol.  i.  p.  77. 
f  Georgi,  Russia,  iv.  971. 

*  Peripl.  Euxin.  Anonym,  in  Geog.  Grxc.  Min.  Rommel,  on  Caucasus,  in  the  Magasin  Eth- 
nographique,  i.  p.  90. 
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intestine  regularity.  When  this  is  violated,  a  tribunal  of  their  elders  takes  cognizance 
of  the  case,  and  the  offender  is  instantly  put  to  death,  his  dwelling  erased,  and  his 
property  given  to  the  party  injured.  They  were  once  a  sort  of  Christians,  and  they 
still  observe  Easter.  They  now  consider  themselves  as  Mussulmans ;  but  the  esta- 
blishment of  a  few  domestic  regulations  is  the  only  symptom  of  their  connection  with 
the  Arabian  prophet.* 

On  the  south-east  we  find  the  Tushes,  that  is  to  say,  the  dreamers,  a  |  Tushes. 
name  which  they  owe  to  their  superstition.  They  are  the  Tusci  of  Ptolemy.  They 
entertain  a  great  veneration  for  cats.  It  is  said  that  among  them  the  father  gives  to 
his  son,  at  the  age  of  six  or  seven  years,  a  young  adult  girl  for  a  wife,  and  exercises 
himself  the  privileges  of  a  husband  until  the  boy  arrives  at  puberty.  The  children 
which  are  the  fruit  of  this  union  are  brought  up  as  part  of  the  family.  This  strange 
custom  existed  till  lately  in  European  Russia.  A  small  but  very  strong  species  of 
mule  is  found  here,  said  to  be  the  offspring  of  the  jack-ass  and  the  cow. 

The  eastern  part  of  Caucasus,  or  ancient  Albania,  is  divided  into  innumerable 
cantons,  but  which  modern  geography  comprehends  under  two  denominations,  Da- 
ghestan,  which  includes  all  the  declivities  of  Caucasus  towards  the  Cas- 
pian Sea,  and  Lesghistan,  containing  the  more  elevated  valleys  towards 
Georgia,  and  the  country  of  the  Kistes.  Lesghistan  is  a  district  liable  to  great  va- 
riation of  extent:  Its  limits  enlarge  or  diminish  according  to  the  results  of  the  wars, 
which  the  robbers  called  Lesghians  constantly  wage  with  the  other  Caucasian  nations. 

The  Lesghians,  who  appear  to  be  the  Legse  of  the  ancients,f  have 
become  formidable  by  their  inveterate  habits  of  plunder ;  they  seize  upon  ing 
men  and  herds,  and  whatever  else  they  can  find  in  the  neighbouring  districts.  They 
carry  off  their  booty  on  swift  horses,  and  break  down  behind  them  the  bridges  of  ice 
and  snow  which  cover  the  precipices  of  Caucasus.  Accustomed  to  endure  hunger 
and  thirst,  they  carry  with  them  only  a  slender  stock  of  provisions,  either  in  leathern 
bottles  or  in  goafs  skins.  But,  when  reduced  to  the  last  extremity,  they  draw  lots 
among  themselves,  and  he  whom  accident  selects  is  forthwith  devoured  by  his  com- 
rades. Their  manner  of  living,  and  the  pure  air  which  they  breathe  upon  their  moun- 
tains, contribute  to  their  extreme  longevity.  Just  before  death,  the  old  Lesghian 
who  has  survived  the  perils  of  the  field  of  battle,  sends  for  his  relations  and  his 
heirs,  and  points  out  to  them  where  his  gold,  his  silver,  and  his  jewels,  are  deposited, 
and  then  dies  contented.  This  nation  possesses  some  mines. 

In  Daghestan  we  see  the  Lesghians  peaceably  driving  their  herds  to  a  distance 
from  the  mountains,  and  paying  a  contribution  for  their  pasturage.  Their  women, 
celebrated  for  their  beauty,  are  no  less  distinguished  for  their  courage.  Several  of 
the  Lesghian  tribes  profess  Mahometanisrn ;  some  traces  of  the  Christian  faith  may 
also  be  observed  among  them,  but  the  less  civilized  still  worship  the  sun,  the  moon, 
trees,  and  rivers. 

Their  language  has  some  affinity  to  that  of  the  inhabitants  of  Fin- 
land, but  the  diversity  of  the  Lesghian  dialects  is  very  great.     An  at- 
tempt has  been  made  to  reduce  them  to  the  number  of  eight.     1 .  The 
Jlwares,  and  the  fourteen  tribes  resembling  them,  which  occupy  the  northern  part  of 
Leghistan,  speak  the  first  dialect.     The  district  of  Awar,  or  Aor,  the  remainder  of 
the  Aorses,  and  the  parent  tribe  of  the  celebrated  Awares,  bear  also  the  name  of 
Chunsag,  which  signifies,  the  empire  of  the  Chunes  or  Huns.     About  1500  Maho- 
metan families  live  here  very  peaceably,  under  the  government  of  a  khan,  who  is 
reckoned  one  of  the  most  powerful  princes  of  Caucasus,  and  whose  abode  is  dis- 
tinguished from  the  rest  by  having  glass  windows.  2.  The  tribes  of  Dido     Didos,  umo, 
and  of  Unso  speak  the  second  dialect :  they  dwell  in  the  mountains  above     &Ct 
the  district  of  the  Tchares ;  pasture  their  sheep  in  the  Kacheti,  and  live  in  a  state  of 
happy  indolence.     3.  The  third  dialect  is  that  of  the  Kabulches,  who  |  Kabutchc*. 
are  supposed  to  dwell  near  the  Didos,  towards  the  east.     4.  The  fourth  is  in  use 
among  the  Andys,  who,  according  to  Guldenstedt,  inhabit  a  country  bordered  by  a 
branch  of  the  river  Koisu.     5.  The  Jlkooshcs,  the  Koovcshes,  and  the  Zudacars, 

*  Sir  R.  K,  Porter's  Travels,  vol.  i.  p.  60.       .  j  Rcineggs,  i,  188, 
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three  tribes  whose  dwellings  extend  along  the  frontier  of  Daghestan,  and  even  within 
Koore*hei,or  I  that  province,  speak  the  fifth  dialect.  The  Kooveshes  or  Kubashes,  are 
Kutashei.  j  tne  most  deserving  of  notice.  They  enjoy  a  considerable  degree  of  inde- 
pendence, and  are  industrious,  sober,  honest,  and  loyal.  It  is  said  that  they  call 
themselves  Frenks,  and  claim  a  European  origin.  It  might  have  been  supposed  that 
they  are  the  descendants  of  some  Venetians  or  Genoese,  who  in  the  15th  century 
visited  the  coast  of  the  Black  Sea,  had  not  more  accurate  researches  proved  that 
their  language  resembles  that  of  the  Lesghians.  The  Kubashes  act  as  brokers  in 
the  trade  which  is  carried  on  between  Persia  and  Russia.  They  bring  to  Kisliar 
considerable  quantities  of  cotton.*  At  home  they  are  employed  in  the 
manufacture  of  iron,  gold,  and  silver — in  forging  cuirasses — and  in 
making  fine  handkerchiefs,  mantles  of  felt,  and  carpets.  Their  women  are  active, 
ingenious,  and  even  well-informed,  and  occupy  themselves  with  embroidering.  The 
Kubashes  banish  from  their  country  all  idle  persons  and  beggars.  Their  integrity  ia 
so  generally  known  that  the  Lesghian  princes  deposite  with  them  the  treasures  which 
they  have  accumulated,  and  the  neighbouring  tribes  submit  all  controversies  to  their 
arbitration.  They  are  Mahometans,  but  confine  themselves  to  one  wife.  Twelve 
of  their  deans  are  entrusted  with  the  keeping  of  a  capital  stock,  which  is  the  pro- 
Katikumuki.  |  duce  of  their  common  labour.  6.  The  Kasikumuks,  shepherds,  and  marau- 
ders, who  live  upon  the  banks  of  a  branch  of  the  river  Koisu,  speak  the  sixth  Lesghian 
K»i(Uiki.  |  dialect.  7.  The  seventh  current  among  the  Kaidaiks,  and  the  Karaki- 
daks,  who  inhabit  the  districts  lying  between  the  towns  of  Tarku  and  Derbend.  These 
people  are  remarkably  swift,  and  uncommonly  dextrous  in  handling  the  musket  and 
the  sabre.  The  fertile  valleys  of  the  Kaidaiks  contain  many  beautiful  villages.  The 
Prince  or  uz«  I  prince  of  the  Kaidaiks  is  called  the  Uzmey ;  his  son,  it  is  alleged,  ia 
I  suckled  by  all  the  women  of  the  country,  for  the  purpose  no  doubt  of 
strengthening  their  attachment  to  their  future  sovereign.  8.  The  Karaeles,  who 
Ttbaiseran.  |  possess  some  villages  near  Tabasseran,  a  flourishing  district,  governed 
by  a  prince  of  its  own,  speak  the  eighth  Lesghian  dialect,  which  is  believed  to  be 
also  common  to  the  inhabitants  of  the  district. 

Oriental  Caucasus  contains  also  two  Tartar  nations.  The  Kumuks 
reside  to  the  north  of  Daghestan,  upon  the  borders  of  the  Caspian  Sea. 
About  twelve  hundred  families,  under  the  government  of  Beys,  dwell  here  in  cabins 
made  of  hurdles  of  osiers.  The  Truchmenes  are  spread  over  all  the  eastern  side  of 
Caucasus,  but  principally  in  the  south  of  Daghestan,  and  in  the  whole  of  the  pro- 
vince of  Schirwan.  These  wanderers  speak  the  Turkish  dialect  of  the  Tartar  lan- 
guage. They  are  governed  by  their  hereditary  khans,  the  most  powerful  of  whom 
reside  at  Kooba,  at  Shamachia,  and  at  Sallian. 

From  the  state  of  warfare  and  anarchy  in  which  these  tribes  live,  their  political 
topography  can  never  be  fixed.  The  vague  word  Lesghistan,  or  country  of  the 
Limiu  of  Da-  I  Lesghians,  enlarges  and  contracts  with  the  invasions  of  that  fierce  peo- 
sciiirwan?  *  |  pie :  the  name  Daghestan  signifies  a  country  of  mountains.  Its  appli- 
cation is  as  undetermined  as  that  of  Gorski,  or  inhabitants  of  the  mountains,  given 
by  the  Russians  to  the  majority  of  the  petty  Caucasian  hordes.  The  uncertain  ex- 
tent of  these  terms  too  affects  the  limits  to  be  assigned  to  Shirwan,  which  custom  or 
circumstances  have  represented  as  commencing  sometimes  at  Derbend,  and  some- 
times at  Bakou.f  Leaving  these  points  undecided,  we  shall  briefly  notice  the  most 
remarkable  places  as  we  pass  from  north  to  south. 

The  country  of  the  Kumuks  extends  from  the  banks  of  the  Terek  to  those  of  the 
markah?ed  "*"  I  ^oisu.  ^  comprehends  the  gulf  and  the  peninsula  of  Agrachanskoi. 
Slew/6  I  The  most  remarkable  place  is  Endery,  the  market  where  the  Lesghians 
sell  their  plunder.  To  the  south  of  the  Koisu  is  the  territory  of  a  Tartar  chief,  who 
assumes  the  title  of  Shamkal,  and  who  resides  in  Tarku,  a  town  containing  10,000 

•  Guldenstcdt,  Voyage,  &c.  i.  101.     Reineggs,  i.  60—113.    Forster,  Voyage  du  Bengalc, 
&c.  II. 
f  Compare  Busching,  Geographic,  ii.  par  2.  Georgi,  Uussie,  ii.  975.  Wahl,  Asie  Occidentale, 
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inhabitants,  upon  the  shores  of  the  Caspian  Sea.*     Ascending  the  Koisu,  we  arrive 
at  the  dominions  of  Ouma-Khan,  or  Khan  of  the  Awares,  of  whom  we  have  before 
spoken.    The  town  of  Chunsag  contains  about  600  houses.    Upon  the  eastern  back 
of  the  mountains,  we  find  the  interesting  town  of  Kubasha,  with  its  industrious 
population  of  about  6000  souls.     The  territory  of  the  prince,  or  Uzmey,  reaches  to 
Derbend;  he  resides  atBarshli.  The  town  of  Derbend,  shut  up  between  |  Derbend. 
the  mountains  and  the  sea,  reckons  from  6  to  700  houses ;  its  thick  and  lofty  walls 
astonish  the  traveller,  but  oppose  no  barrier  to  the  advance  of  armies ;  its  insecure 
port  has  but  little  trade.     We  here  begin  to  feel  the  influence  of  a  milder  climate. 
The  territories  of  Derbend,  Kpura,  and  Kouba,  must  be  reckoned  amongst  the  most 
delightful  of  countries.     It  isSere  that,  according  to  Strabo,  the  inhabitants  reaped 
a  harvest  of  fifty  fold,  and  saw  these  rich  crops  spring  up  twice  or  thrice  every  year. 
Even  in  our  days  the  soil  is  in  some  places  so  rich  and  strong  that  six  or  eight  oxen 
must  be  yoked  to  the  plough.     A  great  quantity  of  wheat,  barley,  saffron,  cotton, 
and  various  fruits,  is  exported. f     The  territory  of  Kouba  has  been  called  by  the 
Persians  the  Paradise  of  Roses.     There  are  places  where  from  each  I  Paradise  of 
cleft  of  the  rock  a  vine  may  be  seen  shooting  out.  J  But  these  fine  regions  |  Koses< 
are  subjected  to  excessive  humidity;  and  are  in  several  places  infected  with  reptiles 
and  pernicious  insects.    The  towns  of  Tabasseran,  Acouti,  and  others,  are  the  chief 
residences  of  the  petty  sovereignties  in  the  mountains.    The  khan  of  Koura  extends 
his  dominion  to  the  sea,  where  the  river  Samour,  probably  the  Albanus  of  the  an- 
cients, discharges  its  abundant  waters  through  ten  or  twelve  mouths.     Kouba,  the 
abode  of  the  most  powerful  khan  of  that  country,  contains  only  about  400  or  500 
houses.  Below  Kouba  is  the  town  of  Shabran,  which  was  built, by  Hebrews  under 
the  name  of  Samaria.     Some  Jews  still  live  there,  who  are  distinguished  by  their 
handsome  persons,  and  their  easy  manners.  These  towns,  situated  upon  the  eastern 
part  of  Caucasus,  look  towards  the  Caspian  Sea.     As  we  pass  the  mountains,  we 
see,  extending  to  the  south-west  and  the  south,  the  territories  of  Dshceki,  Sha- 
machia,  Khana,  and  Sallian.     The  two  first  are  bounded  by  the  Kur,  the  other  two 
occupy  the  insular  plain  encompassed  by  that  river  and  the  Aras.    New  I  New  simma- 
Shamachia,  a  trading  town  of  5000  inhabitants,  is  considered  as  the  j  chm' 
capital  of  Shirwan. 

The  Kur,  after  being  augmented  by  the  junction  of  one  of  its  branches  with  the 
Aras,  becomes  navigable.  The  sturgeon  fisheries  at  its  mouth,  near  Sullian,  bring 
in  20,000  rubles  (or  <£3000)  to  the  khan  of  Kouba,  who  lets  it  out  to  the  Russians.  || 
To  the  east  of  Shamachia  Caucasus  decreases  in  height.  An  extensive  neck  of 
land  shoots  into  the  Caspian  sea,  called  the  Peninsula  of  Apsheron, 
or  of  Okoressa,  whose  saline  and  clayey  soil  is  covered  with  a  languish- 
ing vegetation,  but  whose  celebrated  springs  of  naphtha  form  a  source 
of  inexhaustible  wealth  to  the  petty  sovereign  of  the  town  of  Bakou. 
The  principal  springs  are  at  Balaghan,  one  of  them  furnishes  500  pounds  a-day. 
Not  far  from  thence  is  the  field  of  fire,  about  a  square  verst  in  extent,  and  conti- 
nually emitting  an  inflammable  gas.  The  Guebres,  or  worshippers  of  fire,  have 
built  several  small  temples  there.  In  one  of  these,  near  an  altar,  a  large  hollow 
pipe  is  fixed  in  the  earth,  from  the  upper  end  a  blue  flame  issues  more  subtile  than 
that  from  spirits  of  wine :  a  similar  flame  escapes  from  a  horizontal  opening  made 
in  the  rock.  A  hill  near  Bakou  furnishes  white  naptha,  but  in  very  limited  quanti- 
ties. The  Russians  make  use  of  it  both  as  a  medicinal  drug  and  as  a  cordial ;  they 
apply  it  also  externally.  Not  far  from  thence  are  two  springs  of  hot  water,  which 
bubble  up  like  the  naphtha;  the  water  is  impregnated  with  a  bluish  clay,  which  ren- 
ders it  thick,  but  it  becomes  clear  by  standing,  the  clay  falling  to  the  bottom.  Bath- 
ing in  it  braces  the  system,  and  improves  the  appetite.  The  khan  of  Bakou  derives 

*  Bieberstein,  Description  des  Pays  entre  le  Terek  et  le  Kur,  in  the  Annales  des  Voyages, 
xii.  p.  180. 

f  Gmelin's  Travels,  iii.  68.  Bieberstein,  Description  of  the  Countries  between  the  Terek 
and  the  Kur,  p.  31,  (in  German.)  t  Keineggs,  i,  p.  107. 

II  Georgi.  ii.  977.  Compare  Beiberstein,  &c. 
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from  the  naphtha  a  revenue  of  14,000  ruhlcs,  (or  =02100.)  The  town  of 
,  Hakou,  which  has  a  road  for  ships  by  no  means  safe,  though  the  best 
upon  the  coast,  exports  to  Russia,  besides  naphtha,  some  cotton,  rice,  and  a  small 
quantity  of  wine  and  opium.  Its  territory  also  supplies  salt,  which  is  obtained  from 
several  lakes  or  salt  marshes. 

Such  arc  the  principal  nations,  countries,  and  towns,  of  the  Caucasian  region;  in 
surveying  which  we  have  unavoidably  been  somewhat  prolix,  from  the  number  and 
tho  minuteness  of  the  objects  to  be  described. 

Table  of  the  Geographical  Positions  of  Huff  aucasian  Region. 


Names  of  places. 

Long.  E.  from 
London. 

Latitude. 

Authorities. 

deg.     min.      see 

deg.     min.      sec. 

Derbend  .   . 

47     39     15 

42       5     45 

Rus.  Atlas  in  100  sheets. 

Kislar    .  .  . 

46     14     15 

43     51      15 

Idem. 

(43     54       0) 

Calendar  of  Petersburgh. 

Mosdok    .  . 

43     50     15 

43     48     46 

Russian  Atlas. 

Taman  .  .  . 

36     36       0 

45     12      16 

Id.  Archive  of  Lichten- 

1          0 

• 

stern. 

Tiflis  .... 

44     20     15 

41     28     30 

Idem. 

Note.  The  Table  annexed  to  the  Russian  Atlas  is  founded  on  Astronomical  observations, 

chiefly  recent. 

Synoptical  Table  of  the  Political  Divisions  of  the  Caucasian  Countries. 


Great  Divisions. 

Subdivisions. 

Capitals. 

Sovereigns. 

Caucasia,  (go- 
vernment of,) 

Countries  of  the 
Cossacks  of  the    < 
Black  Sea. 

SI.  Circle  of  Gregoriewsk. 
2.  —  of  Alexandrow. 
3.  —  of  Kizliar. 
4.  —  of  Stauropol. 
5.  —  of  Mozdok. 

SMakc  a  part  of  the  go- 
vernment of  Tauris. 

!1.  Circassia  of  Kuban 

Gregoriewsk,  or 
Yegoriewsk.  .  . 

Ekatcrinodar.    . 

Russia. 

Idem. 
Independent. 

Circasfiia. 
Abassia.    .  .  . 

2.  Great  Kabarda. 
3.  Little  Kabarda. 
Different  cantons.  .  .  . 

None  

Under  the    pro- 

11.  Mingrelia  

Iseaour.  , 

tection  of  Tur- 
key. 
A  czar,  a    vas- 

Western Geor- 
gia,   formerly 

Odischi,  canton. 
2.   Imeritia  

Kutatis.   .  . 

sal  of  Russia. 
\  prince  vassal 

Turkish  Geor- 
gia. 

Kadsha,  canton. 
3.   Guria  

rl.  Circle  of  Tiflis.  .  .  . 

Titizigha(?) 
Tiflis.    ..... 

of  Imeritia. 
Dependent     on 
the  Turks. 
Russia. 

Eastern  Geor- 
gia formerly, 
Persian  Geor- 
gia- 

2.  —  -  of  Gori. 
3.  —  of  Ananur. 
4.  —  of  Tela. 
5.  —  of  Sihnah. 
.6.  —  of  Adjakala. 

Once  divided  into  Kardaeli  and 
Kaeheti. 
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Continuation,  of  the  Synoptic  Table  of  the  Political  Divisions  of  the 

Countries. 


Great  Division. 

Subdivisions. 

Capitals. 

Sovereigns. 

Gorski,  or  peo- 
ple   of   the      4 
mountains. 

Losghistan,        < 

Daghestan,         < 
Shirwan.             4 

Princes  or  elders, 
most    of    them 
dependents     on 
Russia. 

Independent 
khan. 
Various  chiefs. 

Various  chiefs. 

Princes      depen- 
dent on  Russsa. 
Khan         depen- 
dent on  Russia 
(Shamkal.) 

Idem     (the    Uz- 
mey.) 
Dependent  on  the 
khan  of  Kaidak. 
Idem. 
Russia.  (1809.) 
Dependent     on 
the  Russians  but, 
formerly  on  the 
Persians. 
Idem. 
Idem. 
Idem. 

Idem. 
Khan  of  Kuba. 

2o  Basiania. 
3.  Ossetia. 
4.  Kistia,  or  Ingooshia- 
5.  Tchetchentzia. 
'1.  Khanat  of  Awar. 

2.  Lordships  of    Kazi- 

Chunsag,       or 
Awar,  (accord- 
ing   to    some 
Kabudana.)  ..  . 

Kasamish,  Ku- 

3.  The  cantons  of  Tcha- 
ri,  Tushes,  &c.  .  . 
'1.  Country  of  the  Ku- 
muks. 

2.  Khanat  of  Tarku.    . 
3.  —  of  Eaidak.    .  .  . 

4.  District  of  Kubascha. 

5.  —  of  Akusha.    .  .  . 
6.  —  of  Derbend.  .  .  . 
7.  —  of  Koura  

.  8.  __  of  Kouba  

None  
Endery,  &c.    . 
Tarku  

Ka'idak,    Bar- 
shli  

Kubasha.  .  .  . 

Akusha.    ..  .  . 
Derbend.  .  .  . 
Koura  

Kouba  or  Kuba. 
Bakou  
Shamachia.  .  . 

Nuchi              « 

[1.  Khanat  of  Bakou.   . 
2.  —  ofShamachia.  .  . 
3.  —  ofDschekiorKa- 
balla 

4.  Lordship  of  Sallian. 

Note,  The  extent  and  populati 

on  are  uncertain. 

BOOK  XXVI. 
TURKEY  IN  ASIA. 

PART  I. 

Jisia  Minor,  with  the  Coasts  of  the  Black  Sea. 

WE  arc  now  to  tread  upon  a  soil  rich  in  interesting  and  splendid  recollections, 
with  an  existing  population  completely  debased  by  ignorance  and  slavery. 
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General  view.  |  The  glory  of  twenty  different  nations  which  once  flourished  in  Western 
Asia  has  been  extinguished ;  flocks  wander  over  the  tomb  of  Achilles  and  of  Hector: 
and  the  thrones  of  Mithridates  and  the  Antiochuses  have  disappeared,  as  well  as  the 
palaces  of  Priam  and  Croesus.  The  merchants  of  Smyrna  do  not  inquire  whether 
Homer  was  born  within  their  walls;  the  fine  sky  of  Ionia  no  longer  inspires  either 
painters  or  poets;  the  same  obscurity  covers  with  its  shades  the  banks  of  the  Jordan 
and  the  Euphrates;  the  republic  of  Moses  is  not  to  be  found;  the  harps  of  David 
and  Isaiah  are  now  silent  for  ever:— the  wandering  Arabian  comes,  indifferent  and 
unmoved,  to  rest  the  poles  of  his  tent  against  the  shattered  columns  of  Palmyra; 
Babylon  also  has  fallen  beneath  the  stroke  of  an  avenging  destiny,  and  that  city 
which  reigned  supreme  over  oppressed  Asia  has  scarcely  left  behind  it  a  trace  that 
can  show  where  the  ramparts  of  Semiramis  were  raised.  "I  have  seen  on  the  spot," 
says  a  traveller,  "the  accomplishment  of  that  prophecy:  'Tyre,  the  queen  of  the 
nations,  shall  be -made  like  the  top  of  a  rock,  where  the  fishermen  shall  spread  their 
nets.5"*  If,  however,  European  arts  and  civilization  were,  by  some  new  arrange- 
ment of  Providence,  to  revisit  this  ancient  cradle  of  the  human  race,  we  should  still 
find  there  the  charming  coast  of  Ionia,  with  its  picturesque  islands ;  the  fertile  shores 
of  the  Pontus  Euxinus,  shaded  by  inexhaustible  forests;  and  in  the  distance  the  nu- 
merous chains  of  Mount  Taurus,  crowned  with  upland  plains,  representing  on  a 
small  scale  the  vast  plateaus  of  central  Asia.  We  should  still  see  the  Eu- 
phrates and  the  Tigris  bearing  the  ice  of  Armenia  towards  the  burning  plains  of 
Mesopotamia;  and,  seated  under  the  shade  of  the  cedars  of  Lebanon,  our  eyes  could 
wander  over  the  orchards  and  meadows  of  Damascus.  The  population '  only  has 
undergone  a  change ;  nature  remains  essentially  the  same.  In  describing  these 
countries  we  must  therefore  be  permitted,  from  the  ignorance  of  the  inhabitants,  and 
the  imperfect  accounts  of  travellers,  to  avail  ourselves  of  the  precious  records  that 
have  been  left  by  the  ancients.  We  have  already,  on  the  authority  of  Strabo,  exhi- 
bited a  very  complete  view  of  the  ancient  geography  of  those  regions.  Strabo  will 
still  serve  as  our  guide  while  we  bring  together  the  detached  elements  of  which  their 
modern  geography  is  composed.  But,  to  enable  our  readers  the  better  to  enjoy  a 
view  so  complex  and  extensive,  we  shall  separate  it  into  its  principal  groups,  and 
shall  in  the  present  book  confine  our  attention  to  the  peninsula  of  Asia  Minor,  along 
with  the  coast  of  the  Euxine  Sea. 

Mount  Taurus  I  '^^e  mountains  of  Taurus,  according  to  all  the  descriptions  of  the 
in  general.  |  ancients,  extended  from  the  frontiers.of  India  to  the  JEgean  Sea.  Their 
principal  chain,  as  it  shot  out  from  Mount  Imaus  towards  the  sources  of  the  Indus, 
winded,  like  an  immense  serpent,  between  the  Caspian  Sea  and  the  Pontus  Euxinus 
on  one  side,  and  the  sources  o£  the  Euphrates  on  the  other. |  Caucasus  seems  to 
have  formed  partT)f  this  line  according  to  Pliny ;  but  Strabo,  who  was  better  informed, 
traces  the  principal  chain  of  Taurus  between  the  basins  of  the  Euphrates  and  the 
Auraxes,  observing  that  a  detached  chain  of  Caucasus,  that  of  the  Moschin  moun- 
tains, runs  in  a  southern  direction,  and  joins  the  Taurus.  J  Modern  accounts  .repre- 
sent this  junction  as  not  very  marked. §  Strabo,  who  was  born  on  the  spot,  and  who 
had  travelled  as  far  as  Armenia,  considers  the  entire  centre  of  Asia  Minor,  together 
with  all  Armenia,  Media,  and  Gordyene,  or  Koordistan,  as  a  very  elevated  country, 
crowned  with  several  chains  of  mountains,  all  of  which  are  so  closely  joined  together, 
that  they  may  be  regarded  as  one.  "Armenia  and  Media,"  says  he,  "are  situated 
upon  Taurus."  This  plateau  seems  also  to  comprehend  Koordistan,  and  the  branches 
which  it  sends  out  extend  into  Persia,  as  far  as  the  great  desert  of  Kerman  on  one 
side,  and  towards  the  sources  of  the  Gihon  and  the  Indus  on  the  other.  By  thus 
considering  the  vast  Taurus  of  the  ancients  as  an  upland  plain,  and  not  as  a  chain, 
the  testimonies  of  Strabo  and  Pliny  may  be  reconciled  with  the  accounts  of  modern 
travellers. 

Taunn  of  Two  chains  of  mountains  are  detached  from  the  plateau  of  Armenia 

A»I« Minor.     |  ^o  en^er  t\lQ  peninsula  of  Asia;  the  one  first  confines  and  then  crosses 

•  Ezekiel  xxvi.  4,  5.        f  rimy,  Lib.  v.  cap.  27.        *  Strabo,  xi.  342.  edit.  Atrebat.  1567. 
$  Map  of  Caucasus  by  M.  Lapie.    Annales  des  Voyages,  vol.  xii. 
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the  channel  of  the  Euphrates  near  Samosata;  the  other  borders  the  Pontus  Euxinus, 
leaving  only  narrow  plains  between  it  and  that  sea.*  These  two  chains,  one  of 
which  is  in  part  the  Anti-Taurus,  and  the  other  the  Paryades  of  the  ancients,  or  the 
mountain  Tcheldir  or  Keldir  of  the  moderns,  are  united  to  the  west  of  the  Euphrates, 
between  the  towns  of  Siwas,  Tocat,  and  Kaisaria,  by  means  of  the  chain  of  the  Ar- 
gseus,  now  named  Argis-Dag,  whose  summit  is  covered  with  perpetual  snows,|  a 
circumstance  which,  under  so  low  a  latitude,  shows  an  elevation  of  from  9  to  10,000 
feet.  The  centre  of  Asia  resembles  a  terrace  supported  on  all  sides  by  chains  of 
mountains.  Here  we  find  salt  marshes,  and  rivers  which  have  no  outlets.  It  con- 
tains a  number  of  small  plateaus,  one  of  which  Strabo  has  described  under  the  name 
of  the  plain  of  Bagaudene.  "  The  cold  there,"  says  he,  "  prevents  the  fruit  trees 
from  thriving,  whilst  olive-trees  grow  near  Sinope,  which  is  3000  stadia  more  to  the 
north.";);  Modern  travellers  have  also  found  very  extensive  elevated  plains  through- 
out the  interior  of  Asia  Minor,  either  in  the  south,  towards  Kpnieh,§  or  in  the  north, 
towards  Angora.  ||  But  all  the  borders  of  this  plateau  constitute  so  many  chains  of 
mountains,  which  sometimes  encircle  the  plateau,  and  sometimes  extend  across  the 
lower  plains. 

The  chain  which,  breaking  off  at  once  from  Mount  ArgsBus  and  from 
Anti-Taurus,  bounds  the  ancient  Cilicia  to  the  north,  is  more  particularly 
known  by  the  name  of  Taurus,  a  name  which  in  several  languages  ap- 
pears to  have  one  common  root,  and  simply  signifies  mountain.  The  elevation  of 
this  chain  must  be  considerable,  since  Cicero  affirms  that  it  was  impassable  to  ar- 
mies before  the  month  of  June  on  account  of  the  snow.  IT  Diodorus  details  the 
frightful  ravines  and  precipices  which  it  is  necessary  to  cross  in  going  from  Cilicia 
'  into  Cappadocia.**  Modern  travellers  who  have  crossed  more  to  the  west  of  this 
chain,  now  called  Ala-Dagh,  represent  it  as  similar  to  that  of  the  Apennines  and 
Mount  Hemus.'ft  It  sends  off  to  the  west  several  branches,  some  of  which  termi- 
nate on  the  shores  of  the  Mediterranean,  as  the  Cragus,  and  the  Masicystes  of  the 
ancients,  in  Lycia;  the  others,  greatly  inferior  in  elevation,  extend  to  the  coasts  of 
the  Archipelago,  opposite  the  islands  of  Cos  and  Rhodes.  To  the  east,  Mount 
Amanus,  now  the  Almadagh,  a  detached  branch  of  the  Taurus,  separates 
Cilicia  from  Syria,  having  only  two  narrow  passes,  the  one  towards  the 
Euphrates,  the  other  close  by  the  sea;JJ  the  first  answers  to  the  Amanian  defiles 
(Pylae  Amaniae)  of  the  ancients,  the  other  to  the  defiles  of  Syria.  The  latter,  with 
their  perpendicular  and  peaked  rocks,  are  the  only  ones  that  have  been  visited  by 
modern  travellers. 

Two  other  chains  of  mountains  are  sent  off  from  the  western  part  of 
the  central  plateau.  The  one  is  the  Baba-Dagh  of  the  moderns,  which 
formed  the  Tmolus,  the  Messogis,  and  the  Sipylus  of  the  ancients,  and  which  termi- 
nates towards  the  islands  of  Samos  and  Chios  ;  the  other,  extending  in  a  north-west 
direction,  presents  more  elevated  summits,  among  which  are  the  celebrated  Ida  and 
Olympus  (of  Mysia.)  Lastly,  the  northern  side  of  the  plateau  is  pro-  |  oiympus. 
pelled  towards  the  Black  Sea,  and  gives  rise  to  the  chain  of  the  Olgassys,  now 
Elkas-Dagh,  a  chain  which  fills  with  its  branches  all  the  space  between  the  Sanga- 
rius  and  the  Halys.  The  summits  retain  their  snow  until  August. §§  Throughout 
the  ranges  of  mountains  which  we  have  just  described,  limestone  rocks  appear  to 
predominate.  The  ancients  highly  extol  the  marbles  of  Asia  Minor,  but  from  the 
Sangarius  to  the  Halys  we  meet  with  nothing  but  granite  rocks.  Earth-  |  Earthquake*, 
quakes  have  often  ravaged  this  fine, peninsula ;  thirteen  towns  were  destroyed  in  one 

*  Strabo,  xii.  p.  378.    M.  Fourcade,  Consul  General  at  Sinope,  MS.  notes. 

f  Slrabo,  xii.  Paul  Lucas,  deuxieme  voyage*  i.  137.    Hadgi-Khalfah,  Turkish  Geography,  MS. 
translation,  (French,)  p.  1762. 

*  Strabo,  ii.  p.  50.  §  Olivier,  Voyage  dans  1'Empire  Ottoman,  vi.  388. 
B  Tournefort,  Letter  xxi.    Paul  Lucas,  deuxieme  voyage,  i.  c.  21. 

1  Cicero,  Epist.  ad  Famil.  xv.  4,  &c.  **  Diod.  xiv.  20.    Herodian,  &c. 

ff  Paul  Lucas,  deuxieme  voyage,  i.  35,  trois.  Voyage,  i.  p.  184. 

**  Xenophen,  Cyri.  Exped.  i.  4.    Arrian,  &c.  &c.    Otter,  Travels,  i.  p.  82,  (in  German.) 
Pococke,  ii.  p.  257,  (Idem.) 
$$  M.  Fourcade,  manuscript  notes. 
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day  in  the  reign  of  Tiberius.  The  ancients  distinguished  one  district  as  remarkably 
Extinguished  abounding  in  traces  of  volcanic  eruptions;  the  district  called  Katake- 
kaumfene,  that  is,  the  burnt  country,  "  where  very  often  the  earth  emits 
flames,  and  where  the  vine  grows  on  a  soil  entirely  compose*!  of  ashes.'*  This 
focus  of  the  volcanic  shocks  which  Anatolia  so  frequently  experiences,  ought  to  lio 
to  the  east  of  Thyatira.  Modern  travellers  have  not  visited  it. 
Riven.  |  The  peninsula  of  Asia  Minor  contains  only  rivers  of  inconsiderable 

size,  though  very  celebrated.  Those  which  run  south  towards  the  Mediterranean 
are  the  shortest  and  the  most  rapid.  The  Pyramus  in  Cilicia,  now  named  the  Sei- 
houn,  as  it  flows  beyond  Taurus,  passes  through  a  narrow  defile,  the  angles  on  the 
opposite  sides  of  which  so  exactly  correspond,  as  to  resemble  a  production  of  art.* 
The  -ZEgean  Sea  receives  more  considerable  rivers  ;  among  these  may  bo  distin- 
The  Meander.  |  guished  the  winding  Meander  now  Meinder,  a  deep  though  small  river,t 
which  often  undermines  its  banks.  This  in  former  times  gave  rise  to  a  singular 
custom ;  the  proprietors  who  suffered  from  these  ravages,  instituted  a  process  against 
the  river,  and  received  indemnity  from  the  toll  established  along  its  course.  We 
must  also  notice  the  Pactolus  and  the  Hermus,  which  rolled  down  grains  of  gold, 
but  which  even  in  the  time  of  Strabo  were  neglected ;  lastly,  the  Simois  and  the 
Scamander,  immortalized  by  the  author  of  the  Iliad.  The  larger  rivers  of  Asia 
Minor  flow  into  the  Black  Sea ;  the  Sakara  or  the  Aiala  of  the  TurksJ  is  the  San- 
garius  of  the  Ancients  ;  the  Bartin  or  Parthenius  still  flows  as  in  the  days  of  Strabo, 
TheHaiys.  |  between  flowery  meadows  and  smiling  slopes.  The  Halys,  now  the 
Kisil-Irmak,  the  southern  branch  of  which  Pliny  alone  has  distinctly  pointed  out, 
when  ho  represents  it  as  taking  its  rise  from  the  base  of  Taurus  in  Cilicia,  and  di- 
recting its  course  from  south  to  north,  appeared  to  Tournefort,  who  saw  it  near  its 
mouth,  to  be  as  wido  as  the  Seine  at  Paris. §  It  has  only  one  mouth,  although 
modern  maps  give  it  several.  ||  The  Jekil-Irmak  or  the  Iris,  is  the  next  in  size  to  the 
Halys ;  but  the  other  rivers  that  fall  into  the  Euxine  Sea  are  remarkable  only  for  the 
rapidity  of  their  course. 

Lakes.  |      Asia  Minor  contains  a  great  many  lakes  which  are  destitute  of  out- 

lets, and  the  waters  of  which  are  more  or  less  impregnated  with  salt.  Ancient  geo- 
graphy has  partially  informed  us  of  their  existence,  and  modern  accounts  do  not  lead 
us  to  believe  that  the  information  is  beyond  the  truth. 

The  lake  Tazla,  which  is  about  thirty  miles  in  length,  presents  a  vast  plain  covered 
with  crystals  of  salt.  IT  That  of  Akshehr  is  upon  the  same  plateau.  In  passing  the 
most  elevated  ridge  of  Taurus,  another  plateau,  near  Beysheri,  contains  two  exten- 
sive lakes,  the  waters  of  which  are  bitter  and  saponaceous.** 
climate.  |  Both  the  ancients  and  moderns  are  loud  in  praise  of  the  climate 
of  Asia  Minor ;  it  enjoys  a  mildness  of  temperature  which  is  not  experienced  on  the 
European  side  of  the  Archipelago.  The  heat  of  summer  is  greatly  moderated  by 
the  numerous  chains  of  high  mountains  ;  and  the  vicinity  of  three  seas  diminishes 
the  intensity  of  the  colder  season.  It  is  unquestionably  to  this  happy  region,  that 
what  Hippocratesft  has  said  of  Asia  in  general  peculiarly  applies:  "  There  is  scarcely 
any  variation  of  heat  and  cold  known  here,  the  two  temperatures  are  so  delightfully 
blended  together."  The  southern  coasts,  however,  are  liable  to  oppressive  heats, 
whilst  the  shores  of  the  Black.Sea  experience  occasionally  an  excess  of  moisture. 
FroducUoni.  |  The  ancients  were  better  acquainted  with  the  wealth  of  Asia  Minor 
than  we  are. JJ  The  moderns,  however,  give  a  very  brilliant,  though  incomplete  de- 
scription of  it.  The  coasts  of  this  peninsula  furnish  nearly  the  same  productions 
vegetable*  of  I  as  Southern  Greece ;  olives,  orange,  myrtle,  laurel,  turpentine,  mastic, 
couu?*16  I  and  tamarind  trees  adorn  the  sinuous  banks  of  the  Meander,  and  the 
delightful  shores  of  Scio  and  of  Rhodes ;  whilst  the  wild  vine  climbs  to  the  summits 

•  Strabo,  xiii.  809.  Almal. 

f  Nicetas  Chroniates,  p.  125,  (Corp.  Byz.)    Tit.  Liv.  xxxviii.  13. 

*  Pliny,  vi.  2.  §  Tournefort,  Let.  21.  H  M.  Fourcade,  notes  MSS. 
f  Tavernier,  vol.  i.  b.  i.  ch.  7.    Pococke,  iii.  134. 

•*  Paul  Lucas,  deuxi£me  Voyage,  vol.  i  c,  33,  trois,  Voyage,  T.  i.  p.  172- 

ft  Hippoc.  de  Aerc,  aqua,  ct  tocis,  *t  Strabo.  b.  xil  xiii.  sir. 
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of  the  trees,  hanging  in  graceful  festoons,  and  forming  a  thousand  little  verdant 
grottos.  The  plane  spreads  with  greater  majesty  its  vast  shade  over  a  soil  bestrewed 
with  odoriferous  flowers.  Even  the  cold  heights  of  Taurus  are  crowned  with  cypress, 
juniper,  and  savin  trees.  The  quercus  infectoria,  the  oak,  which  produces  the  gall 
nuts  used  for  dying  is  met  with  every  where  from  the  Bosphorous  to  Syria,  and  to 
the  frontiers  of  Persia.* 

There  are  vast  plains  in  the  interior,  which  produce  only  saline  plants,  |  The  interior. 
or  wormwood  and  sage."!*  Often  by  the  side  of  dreary  salt  marshes  there  are  other 
plains  less  moist,  which  derive  their  verdure  entirely  from  two  kinds  of  broom,  the 
spartium  junceum  and  the  spinosum;  asses  and  sheep  feed  now,  as  formerly,  in  these 
barren  regions.  J  Some  of  the  mountainous  districts  towards  the  east  contain  sub- 
terraneous fires,  whilst  the  neighbouring  soil  is  inundated  with  cold  and  stagnant 
water.  Upon  the  banks  of  the  river  Euphrates,  olives  and  all  kinds  of  fruit  trees 
again  make  their  appearance.  The  burning  coasts  of  Caramania  par-  |  caramania. 
take  of  the  vegetation  of  maritime  Syria.  Rich  gums  exude  from  the  trees,  among 
which  is  the  styrax  which  yields  the  laudanum.  The  ancients  procured  from  hence 
their  wood  for  ship  building.  Other  fruits  and  other  plants  cover  the  I  coasts  of  the 
shores  of  the  Black  Sea ;  there  oaks  and  fir  predominate.  This  coast  |  Black  Sea- 
is  the  orchard  of  Constantinople  and  Chersos.  There  are  entire  woods  of  walnut 
trees,  apricot,  plum,  and,  still  more  abundantly,  cherry  trees. — This  last  owes  its 
name  to  the  town  Cerasus.  The  plains  which  border  the  Halys,  the  Sangarius,  and 
the  Meander,  afford  very  rich  pasture. 

We  know  very  little  of  the  animal  kingdom  in  Asia  Minor :  some  |  Animals, 
authors  allege  that  it  is  now  inferior  to  that  of  Europe.  The  beef  is  scarce  and 
indifferent ;  the  mutton  somewhat  better.  Kid's  flesh  is  esteemed  a  delicate  food. 
The  horses,  which  are  very  strong  and  fleet,  seem  to  be  descended  from  the  ancient 
Cappadocian  breed.  The  goats  of  Angora  are  distinguished  for  the  length  and  fine- 
ness of  their  hair,  as  are  also  the  cats  of  that  district.  The  antelopes  of  Syria  some- 
times stray  beyond  Mount  Taurus,  and  may  then  meet  the  Ibex  which  comes  from 
the  heights  of  Caucasus.  Their  great  enemies  are  the  jackalls,  wolves,  hyenas,  and 
bears ;  but  it  is  very  doubtful  whether  the  lion  is  still  to  be  seen  in  Asia  Minor. 
Swans  continue  to  frequent  the  banks  of  the  Cayster.  Red  partridges  cover  the  coasts 
of  the  Hellespont ;  all  kinds  of  game  abound  in  this  half  cultivated  country ;  upon 
Mount  Taurus  there  are  wild  sheep.  § 

The  copper  mines  of  Tocat,  that  of  Koureh,  near  Kastamouni,  and  |  Minerals, 
that  of  Gumish-Khana,  not  far  from  Trebisonde,  are  still  celebrated.  All  the  chains 
in  the  neighbourhood  of  the  Black  Sea  exhibit  indications  of  excellent  copper.  But 
they  no  longer  work  the  cinnabar  of  Mount  Olgassys,  the  gold  of  Lydia,  the  rock 
crystal  of  Pontus,  nor  the  valuable  alabaster  and  the  coral  marble  of  the  central  pro- 
vinces. We  know  less  than  the  ancients  of  the  mineralogy  of  this  wide  country.  It 
is  in  Strabo  that  we  must  look  for  the  description  of  the  Corycian  cavern,  a  romantic 
grotto  of  Cilicia,  the  spot  near  Hephestion  in  Lycia,  whence  issued  an  inflammable 
gas ;  the  petrifying  springs  of  Hierapolis,  and  many  other  natural  curiosities.  We 
have  noticed  these  in  our  analysis  of  the  geography  of  this  writer  ;||  for,  in  the  ab- 
sence of  all  information  from  travellers,  how  could  we  affirm  that  all  these  remark- 
able objects  still  exist  in  the  same  state?  It  is,  however,  probable  that  they  do.1F 
Chandler  confirms  the  accounts  of  Strabo  concerning  the  hot  springs  of  Hierapolis 
or  Pambouk ;  he  found  a  mass  of  rock  formed  by  the  tufa  or  soft  sand-stone  which 
these  waters  deposite;  it  resembles  an  immense  cascade  which  has  been  suddenly 
frozen  or  converted  into  stone.  Near  the  same  place  is  the  celebrated  cave  whose 
pernicious  exhalations  were  remarked  by  the  ancients. 

We  shall  now  describe  the  principal  places  of  this  tract  of  country,  of  |  Topography. 

•  Olivier,  i.  p.  253.  f  p.  Belon,  Observations,  &c.  cxii. 

Strabo,  b.  XH.,  passim.  Pliny,  xvi.  c.  37,  xix.  c.  i.  &c. 
§  Hadgi-Khalfah,  p.  1753  1773,  &c, 
II  See  the  volume  containing  the  history  of  Geography. 
1  Chandler's  Travels  in  Asia  Minor. 
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which  we  have  been  giving  a  general  sketch.  We  shall  set  out  from  the  banks  of 
the  rapid  and  violent  Tcharuk,  or  Batoum,  which  is  the  Akampsis  of  Arrian,  and  the 
Absarus  of  Ptolemy.*  It  forms  the  boundary  of  the  pashalick  of  Tarabosan  or  Tre- 
bisond.  The  first  Turkish  town  on  this  side  which  is  worthy  of  notice,  is  Rizc.  It 
Riz6.  |  exports  a  great  quantity  of  linen,  manufactured  copper,  and  fruits.  Of 

and  Surmineh  enjoy  a  share  of  this  commerce.  Then  comes  the  celebrated  city  of 
Trebiionde.  |  Trebisonde,  which  the  Turks  name  Tarabasan.  It  is  the  ancient  Tra- 
pezus,  built  by  a  colony  of  the  Greeks  from  Sinope.  It  is  mentioned  by  Xenophon, 
in  his  retreat  of  the  ten  thousand.  It  acquired  importance  under  Trajan,  and  still 
more  under  Justinian.f  It  was  afterwards  the  capital  of  an  empire  founded  by  a 
branch  of  the  Comnenuses  of  Constantinople,  who  were  dispossessed  of  it  in  1452 
by  Mahomet  II.  Although  it  has  lost  its  ancient  splendour,  it  is  still  considerable, 
and  contains  from  20  to  30,000  inhabitants;  but  the  Greeks  are  now  emigrating  from 
it.  The  articles  of  exportation  are  copper  from  the  mines  of  Gumishkhan6,  wax, 
leather,  fruits,  and  a  little  wine.  J  Two  bays  on  the  coast  present  to  us  successively 
KerMounte.  I  Traboli  and  Kerasounte,  which  carry  on  the  same  commerce  as  Trebi- 
unieh.  I  sonde.  Their  territories  produce  a  little  silk.  The  inhabitants  of  Unieh, 

the  ancient  (Enoe,  occupying  a  barren  territory,  which,  however,  produces  the  fine 
rock  alum  of  Kahissar,  carry  on  a  coasting  trade  either  with  the  Russian  ports,  or 
with  those  of  the  Abassians.  The  ancient  Amisus,  one  of  the  residences  of  Mithri- 
samioun.  |  dates  the  Great,  is  now  a  small  town,  named  Samsoun*  It  has  a  haven 
for  ships,  whence  are  exported  the  copper  of  Tocat,  silks  and  fruits,  the  linen  of 
Amasia,  and  even  the  cottons  of  Adana,  which  are  carried  into  the  Crimea. §  Going 
up  the  river,  now  named  Jekil-Irmak,  and  anciently  the  Iris,  we  meet  with  Amasia, 
Amm«a.  I  a  town  interesting  to  the  geographer,  being  the  birth-place  of  Strabo.  It 
is  situated  among  steep  rocks,  but  the  environs  produce  excellent  fruit  and  good 
Toeat.  |  wine.  ||  More  to  the  south,  in  a  deep  valley,  is  the  town,  of  Tocat,  con- 

taining 40,000  inhabitants,  and  surrounded  with  orchards  and  vineyards.lf  The 
buildings  are  two  stories  high,  and  each  house  has  its  fountain ;  the  streets  are  well 
paved,  a  very  rare  thing  in  that  country.  There  is  a  manufacture  of  blue  morocco ; 
but  the  trade  is  principally  in  silk,  of  which  a  great  many  stuffs  are  made,  copper 
utensils,  and  printed  calicoes,  which  are  brought  from  Bassora  by  the  caravans. 
Tocat  is  the  ancient  Comana  Pontica:  it  is  dependent  upon  the  pashalick  of  Siwas. 
The  town  of  Zile,  anciently  Zela,  like  some  others  in  Pontus,  is  situated  upon  an 
artificial  hill.** 

Mounuim.  |  The  mountains  which  extend  from  Tocat  towards  Trebisonde,  where 
they  separate  the  basin  of  the  Euxine  sea  from  that  of  the  Euphrates,  support  in 
their  verdant  valleys,  shaded  with  forests  of  chesnut  trees,  several  tribes  of  wan- 
dering Kurds,ft  whose  pastoral  life  reminds  us  of  those  ancient  colonies  which  Xeno- 
phon and  Strabo  place  in  these  countries,  and  of  which  they  are  probably  the  remains. 
HUtoricai  Cu-  I  The  name  of  the  ancients,  Thianni  or  Tzani,  is  preserved  in  that  of 
rioiiUei.  I  ^e  canton  of  Dshianik.  The  mountains  in  the  interior  of  this  canton 
have,  on  their  summits,  rings  of  iron,  to  which  the  inhabitants  say  the  cables  of  ves- 
sels were  attached  at  the  time  when  the  Black  Sea,  from  the  want  of  an  outlet,  stood 
at  that  high  level. JJ 

The  ingenuity  of  the  ancient  Chalybes  or  Chaldsei,  in  working  metals,  continues 
to  distinguish  the  natives  of  the  mountainous  region,  which  still  retains  the  name  of 
Tcheldir,  or  Keldir. 

Passing  the  river  Halys,  we  enter  the  district,  or  mousselimat  of  Kastamouni, 
Kwtamoum.  |  which  corresponds  to  the  ancient  maritime  Paphlagonia.  The  city  of 
Kastamouni  or  Kastambol,  though  inhabited  by  Turks,  has  several  manufactures 

*  Mannert,  Geographic  des  Grecs  et  des  Remains,  v.  p.  ii.  p.  362,  sqq. 

f  Eustath.  ad  Dionys.  Perieg.  v.  687.    Notit.  Imp.  c.  27.     Procop.  de  JEdificus,  in.  7. 

$  M.  Fourcade,  notes  manuscrites.    Compare  Peyssonal  and  Tournefort. 

§  M.  Fourcade,  notes  manuscrites. 

jj  Strabo,  xii.  p.  839.     Almel.  Tavernier,  i.  c.  i.  p.  9. 

1  Jackson  in  Sprengel,  Library  of  Travels,  (in  German,)  viii.  p.  144. 

*•  Tavernier,  i,  c.  7,  p.  102. 

ft  Tournefort,  Voyage,  Lett,  xxi.  p,  175.  *t  Hadgi-Khalfah,  p.  1789. 
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flourishing  within  its  walls,  particularly  that  of  copper  utensils.  The  population 
amounts  to  about  50,000  souls.*  The  ancient  Pompeiopolos,  for  a  |  Pompeiopoio*. 
long  time  the  capital  of  this  country,  has  lately  been  discovered  in  the  present  town 
of  Tasch-Kouprou.f  The  coast  from  the  Halys  to  the  Bosphorus  has  long  been 
incorrectly  delineated  on  the  maps.  The  observations  of  M.  Beauchamp,  have  at 
last  nearly  determined  its  true  bearings.  The  supposed  gulf  of  Samsoun  has  dis- 
appeared, and  the  coast  in  general  extends  an  entire  degree  farther  to  the  north  than 
the  charts  of  d'Anville  represent. 

Before  we  arrive  at  Cape  Karamp6,  the  most  northern  point  of  Asia  |  s;noP6. 
Minor,  we  find  the  celebrated  town  of  Sinope,  situated  upon  an  isthmus,  sheltered 
from  the  north  by  a  peninsula :  on  the  east  there  is  an  excellent  road  for  ships,  with 
timber  yards  for  the  imperial  Turkish  navy.  This  town,  which  the  emigrations  of 
the  Greeks  have  reduced  to  a  population  of  5000  souls,  exports  rice,  fruits,  skins, 
and  planks :  the  trade  in  fish,  at  one  time  immense,  is  now  very  inconsiderable. 
Inchboli  is  the  seaport  of  Kastamouni :  it  exports  building  timber,  copper,  and  hemp. 
Amastro,  the  ancient  Amastris,  and  Erekli,  or  Heraclea,  have  preserved  nothing  but 
an  illustrious  name. 

The  Bosphorus  opens  before  us  like  a  majestic  river,  having  its  banks  adorned 
with  villages,  castles,  and  country-seats.  At  the  termination  of  this  strait  |  Scutari, 
stands  Scutari,  which  with  a  population  of  30,000  inhabitants,  would  be  considered  a 
large  and  fine  city,  were  it  not  situated  opposite  to  Constantinople.  Upon  the  first 
gulf  of  the  Propontis,  we  find  the  port  belonging  to  the  town  of  Isnik-  |  isnikmid. 
mid,  that  is,  the  ancient  Nicomedia  in  Bithynia,  where  the  Emperor  Constantine 
died :  it  is  still  a  considerable  place.  This  is  more  than  can  be  said  of  |  isnik. 
Isnik,  the  ancient  Nicsea,  celebrated  as  the  meeting  place  of  the  first  general  coun- 
cil ;  but  now  reduced  to  two  or  three  hundred  houses,  inhabited  solely  by  Jews,  who 
manufacture  earthenware  or  sell  silk.  The  Propontis  is  surrounded  with  celebrated 
ruins,  amongst  which  those  of  Cyzicus  still  bear  testimony  to  the  |  Cyzicus. 
grandeur  and  magnificence  of  one  of  the  first  commercial  cities  in  ancient  times.  J 
Here  the  heights  of  Mount  Olympus,  covered  with  snow  till  the  middle  of  summer, 
naturally  arrest  our  attention.  At  the  foot  of  this  natural  pyramid  stands  |  Boorsa. 
the  city  of  Boorsa,  Brousa,  or  Prusa,  which  owes  its  origin  to  Hannibal, §  and  which 
was  the  capital  of  the  Ottoman  Empire,  previously  to  the  taking  of  Constantinople. 
It  is  still  one  of  the  most  beautiful  cities  in  the  empire,  situated  in  a  fertile  and  finely 
wooded  plain,  enclosed  within  the  immense  ridges  of  Olympus.  ||  The  most  skilful 
artisans  of  the  Turks  reside  here,  and  the  satins  and  tapestry  of  this  town  are  highly 
valued.  The  fine  silk,  which  is  obtained  there  in  large  quantities,  is  still  insufficient 
to  employ  the  manufactories  established  in  the  town :  the  deficiency  is  supplied  from 
Persia.  The  city  of  Bursa,  properly  so  called,  occupies  an  eminence  which  com- 
mands a  fertile  plain,  abounding  in  hot  springs.  This  city,  inhabited  by  about  50,000 
souls,  contains  140  mosques,  two  of  which  are  magnificent,  and  it  is  adorned  with  a 
prodigious  number  of  fountains.  Bursa  has  for  its  sea-port  Montagna,  commonly 
called  Moudania,  from  whence  it  exports  a  great  quantity  of  saltpetre,  white  wine, 
and  fruits,  and  a  variety  of  manufactured  goods. 

We  come  now  to  the  central  parts  of  Asia  Minor,  which  have  been  I  ^taeK$cjj| 
long  infested  by  troops  of  Turcomans.     Of  late,  however,  a  kind  of  |  Joiia.  ° 
order,  or  at  least  of  calm,  has  arisen  from  anarchy  itself;  two  great  feudatory  fami- 
lies, that  of  Kara-Osman-Oglou,  and  that  of  Tchapan-Oglou,  after  having  succes- 
sively acquired  vast  dominions  in  Asia  Minor,  have  re-established  tranquillity  by 
substituting  their  own  authority  in  the  room  of  that  of  the  Porte,  whose  supremacy 
they  recognise  no  farther  than  their  own  interests  happen  to  require.  ,  The  states  of 
Kara-Osman,  or  the  Prince  of  the  Valleys, IT  comprehend  ancient  Mysia,  Lydia,  and 
a  part  of  Bithynia ;  they  extend  from  the  Sangarius  to  the  Meander.     The  dominion 

*  M.  Fourcade,  Memoir  sur  Kastamouni. 

f  Id.  Memoir,  sur  PompeTopolis,  Annales  des  Voyages,  xiv. 

t  Paul  Lucas,  second  Voyage,  i.  c.  4.  Pococke,  part  iii.  vol.  ii.  e.  23. 

§  I 'liny,  v.  22.  (notwithstanding  Strabo,  &c.)  ||  Kinnear's  Travels  in  Asia  Minor. 

•  In  Turkish,  Daireh-Beg,  according  to  Seetzen. 
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of  Tchapan-Oglou  comprises  Galatia  and  Paphlagonia,  or  the  country  between  the 
Sangarius  and  the  Iris.  The  pasha,  or  beglerbeg  of  Anatolia,  residing  at  Kutaieh, 
reigns  over  nearly  the  whole  of  ancient  Phyrgia. 

Kutatah.  |  The  route  from  Broosa  through  Kuta'iah,  and  Konieh  in  Carama- 
nia  traverses  chiefly  the  plateau  of  salt  lakes  destitute  of  outlet,  of  which  we  have 
already  spoken.  Kutaiah,  the  ancient  Cotyaeum,  is  a  considerable  town,  embellished 
with  mosques,  caravanseras,  and  baths,  and  surrounded  with  gardens,  vineyards,  and 
walks.  It  contains  more  than  10,000  houses,  and  probably  more  than  50,000  inha- 
bitants. The  town  is  built  on  the  side  of  a  hill ;  the  houses  are  handsome,  and  tho 
castle,  occupying  the  position  of  Cotyaeum,  appears  to  have  been  a  place  of  great 
strength.*  Its  fertile  territory  produces  excellent  fruit,  and  abundance  of  gall  nuts.f 
Kara  Husar.  |  Kara  Hissar,  famous  for  its  trade  in  opium,  and  its  manufacture  of 
black  felt,  is  a  subject  of  dispute  amongst  geographers ;  one  of  the  most  learned 
of  them  has  lately  asserted  that  it  was  the  ancient  Celaenae.J  Aksheer,  a  consider- 
able town,  answers,  according  to  d'Anville,  to  the  ancient  Antiochio  ad  Pisidian ; 
and  according  to  Mannert,  to  Tyriseum ;  the  neighbouring  mountain  being  to  the 
west,  whilst  the  plain,  fertile  in  corn  and  fruits,  lies  to  the  east.§  The  opinion  of 
Konieh.  |  the  German  author  appears  to  merit  the  preference.  Konieh,  the  an- 
cient Iconium,  is  now  the  residence  of  a  pasha,  who  commands  the  northern  part  of 
Caramania,  a  province  in  which  are  comprehended  ancient  Pamphylia,  Pisidia,  Ly- 
caonia,  the  greater  part  of  Cappadocia,  and  Cilicia.  This  town,  important  when  it 
was  the  residence  of  the  sultans  of  Roum,  now  reckons  only  from  15,000,  to  20,000 
inhabitants.  Here  a  number  of  antique  materials  are  formed  into  modern  edifices. 
A  small  river  loses  itself  among  the  gardens  which  surround  the  town.  To  the  east 
Caramaiu  |  are  extensive  marshes.  ||  The  town  of  Caraman,  which  has  given  its 
name  to  the  province,  is  not  far  from  the  source  of  the  southern  branch  of  the  Halys. 
It  is  a  mean  looking  place,  but  still  covers  an  extensive  area,  and  contains  3000 
families  occupied  in  the  cotton  manufacture. 

Towns  upon  In  descending  this  branch  of  the  Halys,  in  order  to  approach  Angora, 
the^upper  j  ^Q  snouid  examine  whether  Akserai  is  the  ancient  Archela'i's  ;  whether 
Kirshehr,  upon  the  confluence  of  the  Erkurus,  corresponds  to  Nazianzus,  surnamed 
Dio-Caesarea ;  whether  the  river  Chaux,  upon  which  is  now  situate  the  town  of 
Nikide,  is  the  Cappadox  of  Pliny  :  but  this  route  being  little  frequented,  these  ques- 
tions will  probably  remain  long  undetermined. 

A  road  which  is  better  known  will  conduct  us  from  Broosa,  or  from  Nicaea,  to 
Toca,  through  the  flourishing  states  of  Tchapan-Oglou,  which  begin  at  Beibazar,  a 
town  situated  upon  the  river  Sangarius.  As  we  advance  to  the  east,  we  discover,  in 
Angora.  |  a  very  elevated  plain,  Angora.  It  is  to  the  fineness  of  the  hair  of  its 
goats  that  this  city  is  indebted  for  its  fame  and  its  wealth.  It  is  supposed  to  contain 
a  population  of  80,000  souls.  (Dr.  Pococke  made  them  100,000;  Mr.  Kinnear 
only  20,000.)  The  inhabitants  are  milder,  and  are  better  governed  than  in  any 
other  town  of  Natolia.  They  are  chiefly  Armenians.  The  streets  are  wide,  and  paved 
with  blocks  of  granite.  Some  fine  remains  of  antiquity  are  to  be  seen,  amongst 
others,  the  celebrated  temple  in  honour  of  the  Emperor  Augustus,  from  whose  reign 
the  greatness  of  the  town  may  be  dated.  Half  way  between  Angora  and  Tocat 
lenzgait.  |  lies  the  town  leuzgatt,  the  residence  of  Tchapan-Oglou,  which,  though 
lately  in  ruins,  is  seen  daily  assuming  a  finer  and  more  populous  appearance. IF 

Ascending  the  eastern  branch  of  the  Kisil-Irmak,  the  branch  which  answers  to 
s«wai.  |  the  Halys  of  Herodotus  and  Strabo,  we  arrive  at  Siwas,  the  ancient 

Sebastia,  (in  Pontus,)  now  the  residence  of  a  pasha,  whose  dominions  extend,  if  not 
de  facto,  at  least  de  jure,  over  all  the  countries  between  the  Euphrates  and  Mount 

*  Kinnear's  Travels,  or  Murray's  Historical  Account  of  Travels  in  Asia,  vol.  iii.  p.  178. 

f  Olivier,  Voyage  dans  1'Empire  Ottoman,  vi.  p.  408,  (in8vo.) 

$  Mannert,  Geographic  desGrecset  Komains,  v.  part  iii.  p.  119,  125.  Compare  Pococke,  &c. 

§  Olivier,  vi.  396. 

||  Abulfeda,  Busching's  Geographical  Magazine,  v.  307.  Otter,  Travels  in  Turkey,  i.  c.  7. 

1  Itin^raires  Manuscrites  de  Messrs.  Trezel,  Favier,  &c. 
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Argeus,  as  far  north  as  the  banks  of  the  Iris.  Some  modern  travellers*  assert  that 
Si  was  contains  1000  houses,  others  4000 ;  how  then  can  geographical  writers  be 
expected  to  agree  ?  It  is  a  dirty  ill-built  place.  The  pashalick  of  Siwas  has,  by  a 
caprice  of  fortune,  retained  the  sounding  name  of  Room,  or  the  country  of  the 
Romans. 

The  basin  of  the  eastern  Halys  touches  on  the  south  side  that  in  which  flows  the 
Karasou,  that  is,  the  Black  River,  the  Melas  of  the  ancients.  At  the  head  of  this 
valley  may  be  seen  Kaisari6h,  the  ancient  Cesarea,  the  capital  of  Cap-  |  KafauMh. 
padocia,  a  large  town  situated  at  the  base  of  Mount  Ardehis.  A  traveller,  who  has 
been  undeservedly  decried,  found  in  the  environs  of  this  town  all  the  mountains  per- 
forated with  grottos,  which  have  probably  served  as  summer  residences  |  curiosities  of 
to  the  ancient  inhabitants  of  the  country.t  Such  abodes  were  com-  |  ^  en<viron»- 
mon  to  many  nations.  It  is  more  difficult  implicitly  to  admit  the  statement  of  this 
traveller  concerning  the  200,000  little  pyramids,  each  having  doors  and  windows, 
which  he  assures  us  are  to  be  seen  not  far  from  Cesarea  near  Yrkup.  But  must  we 
always  reject  whatever  exhibits  the  appearance  of  the  marvellous  ?  It  contains 
25,000  inhabitants,  and  has  a  considerable  trade  in  cotton,  which  is  produced  abun- 
dantly in  its  neighbourhood. 

The  country  along  the  banks  of  the  Melas  furnishes  the  wandering  hordes  of  the 
Turcomans  with  scanty  pasturage.     The  villages  appear  like  Oases  in  the  desert. 
But  as  we  approach  the  Euphrates,  the  eye  delights  to  repose  oh  the  gardens,  the 
orchards,  and  the  groves  of  poplars,  which  surround  Malatiah,  the  ancient  |  Maiatiah. 
Melitena,  a  town  containing  from  12,000  to  15,000  houses.  J     It  was  the  principal 
town  of  the  Lesser  Armenia ;  a  country  through  which,  in  the  middle  ages,  the 
great  commercial  road  from  Europe  to  India  passed,§  and  which,  in  modern  times, 
has  been  traversed  from  south  to  north  by  not  more  than  two  travellers.  ||     It  may 
therefore  be  reckoned  almost  a  terra  incognita.     We  know  that  in  going  from  Ma- 
latiah to  Ayas,  the  ancient  Issus,  we  pass  through  a  small  province,  named  by  the 
Turks  Dalgadir  Hi,  and  governed  by  a  pasha,  who  resides  at  Merasche  ;  I  Merasche  or 
but  whilst  d'Anville  places  that  town  to  the  south  west  of  Mount  Ama-  |  Marasch- 
nus,  wishing  to  identify  it  with  the  ancient  Germanicia,  an  eye-witness  represents  it 
as  situated  to  the  north-east  of  that  chain,  and  within  view  of  the  Euphrates.  IF  Cili- 
cia,  or  the  coast  of  Caramania,  is  scarcely  better  known.   The  testimo-  I  coastsofcara- 
nies  of  Strabo  and  Otter  prove  that  the  most  of  the  rivers  along  this  |  mania' 
coast  take  their  rise  to  the  north  of  the  chain  of  Taurus,  which  they  pass  through 
narrow  outlets.     The  plateau  in  which  these  rivers  have  their  source,  between  Tau- 
rus and  Anti-Taurus,  represents,  in  part,  the  ancient  Cataonia.     It  is  in  these  moun- 
tains that  the  wandering  Caramanians,  and  even  the  inhabitants  of  the  towns,  seek 
for  shelter  from  the  summer  heats,  which  prevail  in  great  severity  in  the  flat  mari- 
time regions.     Those  heights  are  crowned  with  cedars,  whilst  the  shores  of  the  sea 
are  covered  with  entire  forests  of  laurels  and  myrtles.**  Adana,  the  residence  of  a 
pasha,  and  Sis,  where  the  kings  of  the  Lesser  Armenia  long  held  their  court,  are 
places  of  trifling  importance.  Tarsus,  the  ancient  capital  of  Cilicia,  and  |  Tarsus, 
once  the  literary  rival  of  Athens  and  Alexandria,  is  now  only  a  town  containing 
30,000  inhabitants,  and  enjoying  a  pretty  extensive  foreign  trade  ;  but  the  cool  wa- 
ters of  the  Cydnus,  so  dangerous  to  Alexander,  still  flow  through  those  fertile  plains 
where   Sardanapalus  erected  a  statue  of  himself,  with  this  inscription :  "  Enjoy 
the  pleasures  of  life  ;  all  else  is  nothing."     Cilicia,  called  Trachea,  or  the  rugged, 
now  forms  the  district  of  Itchil,  subject  to  the  Mousselim  or  governor  of  Cyprus. 
The  pasha  of  Kuta'ieh  reigns  over  the  Tekieh,  or  the  coasts  of  the  ancient  Pam- 
phylia  and  Lycia.  Satalia,  situated  upon  a  dangerous  gulf,  below  a  forest  |  sataiia. 
of  lemon  and  orange  trees,  has  a  flourishing  trade,  and  reckons  more  than  30,000  inha- 

*  M.  de  Gardene,  Journal,  &c.  p.  113.   M  Trezel,  Itineraires  manuscrites. 
Paul  Lucas,  second  voyage,  c  18. 

*  M.  Trezel.  Iter.  Manusc.  Comp.  Stabo,  etc.  §  Pegoletti. 

1  Paul  Lucas,   Premier  Voyage  au  Levant,  c.  24.    Schellinger,  Perische  und  Ostindische 
Reise.    Nuremberg,  1716,  p   68.  sqq.  (in  German.) 
If  Schellinger,  loc.  cit.  **  p.  Belon,  Observations,  etc.  cvii.  and  cix. 
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bitaiits.  Upon  the  picturesque  shores  of  Lycia,*  the  magnificent  ruins  of  Myra, 
cacamo.  |  now  Cacamo,  attest  the  opulence  of  the  age  of  Adrian  and  of  Trajan ; 
the  Necropolis,  or  place  of  interment,  has  of  itself  the  appearance  of  a  city.f  In 
the  interior,  which  answers  to  ancient  Pisidia,  accident  has  preserved  to  a  town 
ispart*.  I  inhabited  by  Turks,  the  name  of  Sparta  or  Tsparte ;  it  is  the  remains  of 
the  ancient  Sagalessus,  which  boasted  of  a  Lacedemonian  origin,  and  the  imposing 
ruins  of  which  are  found  in  the  neighbourhood.  J  This  country,  which  is  seldom 
visited,  is  an  upland  plain,  with  one  or  more  lakes,  the  waters  of  which  are  carried  off 
by  the  river  Duden,  which  often  disappears  in  a  subterranean  cavern. § 
weitem  I  The  western  coasts  of  Asia,  which  are  more  frequently  visited,  would 
I  of  themselves  furnish  matter  for  an  interesting  volume.  It  was  here  that 
arts  and  letters  embellished  the  cities  of  Doris,  of  Ionia,  and  Eolis;  it  is  here  that 
the  melancholy  ruins  of  Halicarnassus,  Miletus,  and  Ephesus,  arrest  the  footsteps 
Ruins  of  1  of  the  classic  traveller.  But  if  it  be  true  that  the  ruins  of  Ephesus  are 
Ephesus.  I  found  to  the  south-west  of  Ayasluk,||  the  site  of  the  celebrated  temple 
of  Diana  is  not  yet  determined.  Neither  the  learning  of  Chandler,  nor  the  ingenuity 
of  Choiseul,  has  been  able  to  decide  this  question.  It  is  probable  that  they  should 
have  sought  for  the  remains  to  the  north  of  Ayasluk,  (which  stands  on  the  first  site 
of  Ephesus,  before  the  buildings  of  Lysimachus,)  in  the  marshy  plains  watered  by 
Ruins  of  Mile-  I  the  Cayster.lT  Doubts  also  are  entertained  as  to  the  situation  of  ancient 
'"*•  |  Miletus.  Spon,  the  traveller,  having  found  at  Palatsha  certain  inscrip- 

tions bearing  the  name  of  the  Milesians,  imagined  that  he  had  discovered  the  ruins 
of  the  ancient  city.**  Chandler,  setting  out  upon  such  data,  sought  in  vain  for  the 
Latmian  Gulf.  |  Latmian  Gulf,  with  the  cities  of  Myus,  Heraclea,  and  others  situated 
upon  its  shores.  He  supposed  that  this  gulf  was  represented  by  the  lake  Ufa-Bassi, 
and  that  the  low  grounds  which  separate  that  lake  from  the  sea,  owed  their  formation 
to  the  accumulated  deposites  of  the  Meander. "ft  This  hypothesis,  which  is  not  very 
intelligibly  stated  by  its  author,  has  found  a  formidable  opponent  in  an  ingenious 
German,  who  considers  the  ruins  of  Palatsha  as  those  of  Myus,  a  small  town  incor- 
porated with  Miletus,  the  inhabitants  of  which,  on  that  account,  were  called  Mile- 
sians. This  learned  man  thinks  that  Ufa-Bassi  is  the  lake  which,  according  to  Pau- 
sanias,  was  formed  by  the  sinking  down  of  the  soil  near  Myus.JJ  The  ruins  of 
Miletus  and  the  Latmian  gulf  should  be  sought  for  more  to  the  south  and  the  west. 
But  the  modifications  which  a  skilful  French  geographer§§  has  recently  introduced 
into  the  plans  of  Chandler,  and  the  very  accurate  maps  of  M.  de  Choiseul-Gouffier, 
seem  to  establish  the  fact  that  alluvial  additions  have  been  made  to  the  land,  posterior 
to  those  mentioned  by  Strabo  and  Pausanias.  The  lake  of  Ufa-Bassi  appears,  from 
decided  marks,  to  be  the  ancient  Latmian  Gulf;  the  ruins  of  Miletus,  however,  must 
lie  farther  to  the  west  than  Palatsha.  This  interesting  question  does  not  seem  to  us 
to  have  yet  received  an  exact  and  perfect  solution. 

Modem  towns.  |  The  modern  towns  of  these  fine  regions  have  but  little  importance. 
Melasso  contains  many  ruins  which  belong  to  the  ancient  JVFylasch.  Guzel-Hissar, 
the  ancient  Magnesia  ad  JVfcBanrfrum,  has  still  a  considerable  commerce.  But  in 
ascending  the  picturesque  valley  of  the  Meander,  the  traveller  discovers  the  ruins  of 
the  rich  and  magnificent  city  of  Laodicea,  now  the  abode  of  foxes.  Tireh  possesses 
valuable  manufactories.  The  confined  port  of  Scala  Nuova  is  much  frequented,  and 
t'ui.s  town  which,  in  some  measure,  supplies  the  place  of  the  city  of  Ephesus,  displays, 
in  a  kind  of  amphitheatre,  its  mosques  intermingled  with  beautiful  cypresses. 

*  M.  Corancez,  consul  general,  Itineraire  manuscrit. 

f  Robert  Ainslie,  Views  in  the  Ottoman  Empire,  &c.  London,  1803. 

t  Paul  Lucas,  Seconde  Voyage,  t.  i.  c.  34.     Troisieme  Voyage,  t.  i.  p.  181.  plate  i.  viii. 

§  Chandler's  Travels  in  Asia  Minor. 

||  Hadgi-Khalfah,  Geographic  Turque,  p.  1835—1846. 

t  Poleni,  Dissertation  sur  le  temple  de  Diane,  dans  les  Mcmoires  de  PAcaclemie  de  Cortone ; 
et  Mannert,  Gcog.  des  Grecs  et  des  Ito mains,  vi.  p.  iii.  p.  305 — 313. 

**  Spon  and  Wheeler,  Travels,  p.  358.  ff  Chandler's  Travels,  c.  43. 

it  Mannert,  Geographic  des  Grecs  et  des  Romains,  vi.  p.  iii.  p.  252-266. 

§§  Barbie  du  Bocage,  Hecherches  sur  les  atterrissements  du  Meandre,dans  le  Mag.  EncycL 
de  M.  Millin,  vol.  iv.  p.  74,  and  his  notes  upon  Chandler. 
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Smyrna,  the  queen  of  the  cities  of  Anatolia,  and  extolled  by  the  an-  |  Smyrna, 
cients  under  the  title  of  "  the  lovely,  the  crown  of  Ionia,  the  ornament  of  Asia," 
braves  the  reiterated  efforts  of  conflagrations  and  earthquakes.  Ten  times  destroy- 
ed, she  has  ten  times  risen  from  her  ruins  with  new  splendour.  According  to  a  very 
common  Grecian  system,  the  principal  buildings  were  erected  on  the  face  of  a  hill 
fronting  the  sea.  The  hill  supplied  marble,  while  its  slope  afforded  a  place  for  the 
seats  rising  gradually  above  each  other  in  the  stadium,  or  great  theatre  for  the  exhi- 
bition of  games.  Almost  every  trace  of  the  ancient  city,  however,  has  been  oblite- 
rated during  the  contests  between  the  Greek  empire  and  the  Ottomans,  and  afterwards 
by  the  ravages  of  Timur,  in  1402.  The  foundation  of  the  stadium  remains,  but  the 
area  is  sown  with  grain.  There  are  only  a  few  vestiges  of  the  theatre ;  and  the  cas- 
tle which  crowns  the  hill  is  chiefly  a  patch  work  executed  by  John  Comnenus  on  the 
ruins  of  the  old  one,  the  walls  of  which,  of  immense  strength  and  thickness,  may  still 
be  discovered.  Smyrna,  in  the  course  of  its  revolutions,  has  slid  down,  as  it  were, 
from  the  hill  to  the  sea.  It  has,  under  the  Turks,  completely  regained  its  populous- 
ness.  Its  mosques  and  other  buildings  are  very  handsome,  being  built  chiefly  from 
the  marble  of  the  ancient  structures.  The  central  situation  of  Smyrna,  and  the  ex- 
cellence of  its  port,  attract  a  concourse  of  merchants  of  all  nations,  by  sea,  and  in 
caravans  by  land.  The  exports  from  this  city  are  silks,  goat  and  camel's  hair,  cot- 
tons, embroidered  muslins,  morocco  skins,  coloured  camlets,  wool,  wax,  gall-nuts, 
currants,  amber,  lapis  lazuli,  and  a  variety  of  drugs,  as  musk,  galbanum,  rhubarb,  and 
various  gums.  We  find  there,  also,  a  variety  of  carpets,  besides  pearls,  diamonds, 
emeralds,  rubies,  and  other  precious  stones.  Smyrna,  in  short,  is  the  great  empo- 
rium of  the  Levant.  This  city  contains  120,000  inhabitants,  though  frequently  and 
severely  visited  by  the  plague. 

From  the  Meander  to  the  Propontis,  order,  tranquillity,  and  increasing  Jf  the  wmem 
opulence  bear  witness  to  the  excellent  administration  of  the  family  of  coasts.  es 
Kara-Osman,  who,  for  sixty  years  have  reigned  with  almost  absolute  authority.  The 
husbandmen  sow  their  seed,  and  gather  in  their  harvests  in  peace.  The  Greeks 
have,  in  the  ancient  Eolis,  schools  where  Homer  and  Thucydides  are  read.*  The 
Turcomans,  whose  abodes  are  near  the  sources  of  the  Hermus,  now  called  the  Sara- 
bat,  are  employed  in  agriculture.  If  the  residence  of  Croesus  can  no  longer  be  recog- 
nized in  the  village  of  Sart,  other  places  preserve  some  vestiges  of  their  ancient 
grandeur.  Magnisa  and  Philadelphia,  called  by  the  Turks  Alla-Shehr,  are  flourish- 
ing in  consequence  of  their  extensive  commerce.  Immense  crops  of  the  finest  cot- 
ton of  Asia  enrich  Akhissar,  the  ancient  Thyatira,  and  Kirk-Agatch,  a  newly-built 
town.  Bergamo,  the  ancient  Pergamus,  presents  to  our  view  magnificent  ruins.  Pho- 
kia,  or  Phocea  still  possesses  its  excellent  harbour. — The  little  peninsula  which  forms 
the  ancient  kingdom  of  Priam  has  been  minutely  explored  by  various  learned  travellers ; 
but  they  have  not  agreed  in  fixing  the  localities  of  the  individual  places  |  site  of  Troy, 
celebrated  in  the  immortal  work  of  Homer.  Chevalier,  and  others,  have  supposed 
that  Troy  must  have  occupied  the  site  of  a  village  called  Roonanbashi,  and  there  he 
thought  he  found  the  sources  of  the  Scamander.  Dr.  Clarke  found  in  that  place  not 
two  fountains  merely,  one  hot  and  one  cold,  as  had  been  said,  but  numerous  fountains 
all  warm,  raising  the  thermometer  to  62°  of  Fahrenheit.  They  do  not  form  the  source 
of  the  Scamander,  which  lies  forty  miles  in  the  interior.  Dr.  Clarke  found,  on 
entering  the  plain  of  Troy,  first  the  Mender,  which  its  name  and  every  other  cir- 
cumstance clearly  fixed  as  the  Scamander.  He  found  also  the  Thymbrius,  under 
the  modern  appellation  of  Thymbroek,  though  other  inquirers  conceive  it  to  be  the 
Simois.  This  last  he  thought  he  recognized  in  the  Calliphat  Osmak,  which  runs 
into  the  Scamander  by  a  sluggish  stream  across  an  extensive  plain,  and  the  plain  thus 
becomes  that  of  Samois,  on  which  were  fought  the  great  battles  recorded  in  the 
Iliad.  The  Ilium  of  the  age  of  Strabo,  we  know,  was  situated  near  the  sea,  and  he 
says  that  it  was  four  miles  in  a  certain  direction  from  the  original  city.  In  this  dis- 
tance and  direction,  Dr.  Clarke  discovered  two  spots  marked  by  ruins,  which,  from 
different  circumstances,  seem  very  likely  to  have  been  old  and  new  Troy.-f  The 

*  Choiseul-Gouflkr,  Voyage  Pittoresque  tie  la  Grece,  vol.  ii.  |  Clarke's  Travels. 
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grandeur  or  the  scenery,  viewed  from  this  plain,  is  almost  indescribable ;  Samothrace, 
on  one  side,  rearing  behind  Imbrus  its  snow-clad  summit,  shining  bright,  and  gene- 
rally on  a  cloudless  sky ;  while,  on  the  other  side,  Garganus,  the  highest  of  the  chain 
of  Ida,  rises  to  an  equal  elevation.  These  scenes  are  well  fitted  to  impart  the  most 
feeling  interest  to  the  descriptions  of  Homer,  when  read  or  remembered  on  the  spot. 
Whatever  difficulty  may  exist  as  to  the  minutiae,  all  the  prominent  features  of  Ho- 
mer's picture  are  incontestibly  visible ;  the  Hellespont,  the  isle  of  Tenedos,  the  plain, 
the  river,  still  inundating  its  banks,  and  the  mountain  whence  it  issues.  A  fertile 
plain,  and  a  mountain  abruptly  rising  from  it,  are  two  features  which  are  usually 
combined  in  the  sites  of  ancient  cities.  From  the  one,  the  citizens  drew  part  of 
their  subsistence,  while  the  other  became  the  citadel  to  which  they  retired  on  the  ap- 
proach of  danger.  The  ruins  of  Abydos,  on  the  shore  of  the  Hellespont,  lie  farther 
to  the  north  than  the  Castle  of  Asia,  a  fortress  of  small  strength.  Lamsaki  is  only  a 
suburb  of  the  ancient  Lampsacus,  the  ruins  of  which  have  been  lately  discovered  at 
Tchardak.* 

Adjoining  I  Having  finished  the  description  of  the  peninsula  of  Asia  Minor,  we 
iiiands.  [  come  to  explore  that  chain  of  islands  which  forms  a  border  to  it  upon  the 

west.  Here  every  rock  has  its  history,  every  island  has  had  its  renowned  age,  its 
heroes,  and  its  men  of  genius. 

Tenedo»,  Tenedos  is  still  the  key  of  the  Hellespont,  the  Turks  having  given  it 

Mytiiene.  J  the  name  of  JBogtcha-Adassi.  From  this  island,  which  is  rich  in  wine,  we 
come  to  Metelin,  the  ancient  Lesbos.f  A  variety  of  hills,  clad  with  vines  and  olive 
trees,  rise  around  the  numerous  bays  of  this  island.  The  mountains  of  the  interior 
are  covered  with  mastick,  turpentine  trees,  pines  of  Aleppo  and  the  Cistus.  Rivulets 
flow  under  the  shade  of  the  plane  tree.  The  wine,  the  figs,  and  the  women  of  Les- 
bos, still  preserve  their  ancient  reputation.  The  island  has  about  25,000  inhabitants, 
8000  of  which  live  in  the  town  of  Castro.  Passing  by  Karabooroom,  and  its  savage 
s«io.  |  inhabitants,  we  come  to  the  delightful  island  of  Scio  or  Chios,  which  is 

indebted  to  its  mastic  tree  for  the  enjoyment  of  a  kind  of  liberty,  in  consequence  of 
being  assigned  as  the  demesne  of  the  sultan-mother.  Industry,  accordingly,  the  off- 
spring of  liberty,  has  transformed  into  a  garden  this  island,  although  in  a  great  mea- 
sure composed  of  granite  and  calcareous  rocks.  M.  Olivier  computed  the  population 
to  be  about  110,000,  almost  all  Greeks,  of  whom  30,000  reside  in  the  capital,  which 
bears  the  same  name  as  the  island.  Lemons,  oranges,  and  cedars,  together  with 
an  intermixture  of  fig-trees  and  pomegranates,  perfume  the  air;  while  roses  grow  in 
as  great  numbers  as  thistles  in  other  regions.  Crops  of  barley  are  raised,  and  oil  arid 
muscat  wine  are  made.  Neither  the  cotton  nor  the  silk  which  grows  in  the  island  is 
sufficient  to  employ  the  industry  of  the  inhabitants,  who  can  imitate  all  the  stuffs  of 
Lyons  and  India.  The  women  of  Scio,  handsome  as  the  Grecian  statues,  disfigure 
their  persons  by  their  whimsical  dress.  J 

samoi.  After  having  traversed  the  gulf  of  Scala  Nuova,  we  reach  the  large 

port  of  Vathi  in  Samos,  an  island  of  about  half  the  extent  of  Scio,.  and  inhabited  it  is 
said  by  not  more  than  12,000  souls.  The  soil  however  is  very  fertile,  and  produces 
muscat  wine,  oranges,  oil,  and  silk ;  fine  marble  is  also  found  in  the  island.  Samos 
presents  to  antiquarians  the  superb  remains  of  a  temple  of  Juno.  It  is  the  only  island 
of  the  Archipelago  which  has  the  character  of  containing  ugly  women.  Megalo- 
Chori  is  the  chief  place  in  modern  times.  Mount  Kertis  retains  snow  on  its  summit 
during  the  greater  part  of  the  summer.  § 

We  pass  in  front  of  Nicaria,  rich  in  building  timber,  but  in  other  respects  barren; 
it  is  inhabited  by  a  few  Greeks,  very  poor,  and  very  proud,  who  pretend  they  arc 
sprung  from  the  imperial  blood  of  the  Constantines,  and  who  never  sleep  in  a  bed 
Patmoi.  |  even  when  they  can  get  one.  Neither  shall  we  stop  at  Patmos,  whir.h 
one  of  its  inhabitants  described  about  130  years  ago  as  abounding  in  wines,  corn,  and 

*  Castellan,  Lettres  sur  la  Grece,  etc.  i. 

f  Olivier,  Voyage  dans  1'Empire  Ottoman,  ii.  84 — 102. 

*  Tournefort,  i.  Lettre  9.  Olivier,  ii.  103,  sqq. 

§  Joseph  Georgirenes,  Archbishop  of  Samos,  Description  of  Samos,  Nicaria,  Patmos,  &c. 
London,  1809,  (Paulas,  Mugu&iu  dcs  Voyages  ati  Levant,  v.  273. 
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figs,  adorned  with  myrtles  and  arbuti,  and  containing  about  sixteen  or  seventeen  vil- 
lages ;*  but  since  that  time  it  has  greatly  degenerated.  Lero,  with  a  |  Lero,  &c. 
large  port,  Calimno,  which  produces  excellent  honey,  and  other  small  islands,  lie  to 
the  south  of  Samos.  We  now  come  to  the  birth  place  of  Hippocrates,  Cos,  a  name 
now  disfigured  into  Stanco.  This  island  presents  to  the  view  fine  plan-  |  Cos  or  stanco. 
tations  of  lemon  trees,  intermixed  with  stately  maples ;  it  has  given  its  name  in  Latin 
to  a  kind  of  stone  which  is  much  used  for  sharpening  tools,"f  and  is  commonly  called 
Turkey  stone. 

Opposite  to  the  extremities  of  Asia,  to  the  south  west,  is  the  island  |  Rhodes, 
of  Rhodes,  celebrated  in  antiquity  for  its  equitable  code  of  laws,  and  celebrated  also 
in  the  fourteenth  and  fifteenth  centuries  as  the  residence  of  the  knights  of  the  order 
of  Saint  John  of  Jerusalem.  This  island,  which  produces  but  little  grain,  still  boasts 
of  its  fruits,  its  wines,  its  wax  and  honey.  It  exports  soap,  fine  carpets,  and  camlets. 
Rhodes,  the  capital,  is  situated  on  the  declivity  of  a  hill  facing  the  sea.  It  exhibits 
for  a  league  round,  an  agreeable  mixture  of  gardens,  domes,  towers,  and  churches. 
It  is  one  of  the  best  fortresses  which  the  Turks  possess.  It  has  a  very  good  port, 
the  entrance  of  which  is  confined  by  two  rocks,  upon  which  are  erected  two  towers 
that  command  the  passage.  The  famous  colossus  of  bronze,  which  was  130  feet 
high,  appears  not  to  have  been  placed  across  the  entrance  of  the  great  port,  but 
rather  upon  the  bank  or  pier  which  divides  the  interior  port,  where  the  knights  kept' 
their  galleys.  J 

The  southern  coasts  of  Asia  Minor  are  almost  destitute  of  islands.  The  steep 
declivities  of  Mount  Taurus  run  close  along  the  shore.  Some  small  rocky  islands, 
such  as  Castelrosso,  are  barely  detached  from  the  continental  precipice  |  casteiros»o. 
by  narrow  channels.  Leaving  Cape  Chelidoni  behind,  we  now  direct  our  course  to 
the  port  of  Paphos  in  the  island  of  Cyprus.  The  moderns  have  changed  I  island  of  Cy- 
the  name  of  that  town  into  Baffa,  and  that  of  Amathus  into  Limasol.  |  prus* 
An  earthquake  has  destroyed  Salamis,  and  the  ruins  which  bear  its  name,  being 
nearer  the  river  Pediseus,  belong  rather  to  the  new  town  of  Constantia,  built  by  the 
Emperor  Constantius.§  Other  cities  have  acquired  the  pre-eminence  ;  Nicosia,  in 
the  centre,  is  become  the  capital.  The  commerce  of  Famagouste,  together  with 
that  of  Larnica  and  Salines,  is  not  in  a  flourishing  condition.  The  ancients  extol 
the  fertility  of  this  island  ;  the  moderns  entertain  nearly  the  same  opinion  of  it.  The 
snow,  which  remains  for  a  long  time  upon  mount  Olympus,  (now  called  the  moun- 
tain of  Saint  Croix,)  produces  a  sharp  cold  in  winter,  which  renders  the  transition 
to  the  heat  of  summer  more  insupportable.  The  most  valuable  production  at  present  is 
cotton ;  we  also  send  thither  for  turpentine,  building  timber,  oranges,  and  most  of 
all,  Cyprus  wine.  Hyacinths,  anemonies,  ranunculuses,  and  the  single  |  Productions, 
and  double  narcissus,  grow  here  without  cultivation.  They  deck  the  mountains,  and 
give  the  country  the  appearance  of  an  immense  flower  garden.  But  agriculture  is 
neglected ;  and  an  unwholesome  atmosphere  infects  some  districts,  where  the  method 
of  draining  the  stagnant  water  is  unknown.  It  is  supposed  that  the  name  of  Cyprus, 
or  Kyprus,  was  given  to  the  island  from  its  abounding  in  copper ;  or  vice  versa,  the 
metal  derived  its  name  from  that  of  the  island,  copper  being  called  CRS  Cyprium. 
Besides  this  metal,  it  once  produced  gold,  silver,  and  emeralds.  What  is  called  the 
diamond  of  Paphos,  is  a  rock  crystal  which  is  found  near  that  town.  Amianthus,  red 
jasper,  and  umber,  are  also  exported  from  this  island. 

The  inhabitants  of  Cyprus  are  a  fine  race  of  men ;  the  women,  by  |  inhabitants, 
the  vivacity  of  their  large  eyes,  seem  to  declare  how  faithful  they  still  are  to  the  wor- 
ship of  Venus.     This  island,  anciently  divided  into  nine  kingdoms,  each  of  which 
contained  several  flourishing  cities,  had. perhaps  a  million  of  inhabitants;  |  Population, 
it  has  now  only  83,000.      The  grand  viziers  possess  it  as  an  appendage  to  their 
place  ;  and,  to  make  it  as  profitable  as  possible,  they  let  the  office  of  superintendent 
or  mousselim,  to  the  highest  bidder.  ||     During  the  decline  of  the  eastern  empire, 

*  Id.  ibid.  p.  269.  f  Thompson's  Travels,  &c.  iii.  103. 

*  Diod.  Sicil.  x.  85.    Olivier,  iii.  347.  4  Pococke,  ii.  313,  (in  German.) 
1  Mariti.  Travels. 
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Cyprus  was  conquered  by  Richard  the  First,  king  of  England,  and  given  to  the 
house  of  Lusignan,  as  an  English  fief,  by  way  of  indemnity  for  the  loss  of  the  throne 
Remark*.  |  of  Jerusalem.*  In  the  fifteenth  century  the  heiress  of  that  house 
resigned  the  sovereignty  of  it  in  favour  of  the  Venetians,  who  in  1570  were  expelled 
from  it  by  the  Turks  ;  but,  a  princess  of  the  house  of  Lusignan  having  married  a 
Duke  of  Savoy,  the  kings  of  Sardinia  still  make  pretensions  to  the  crowns  of  Cyprus 
and  Jerusalem. 

Here  we  conclude  our  topographical  sketch  of  Asia  Minor,  and  the  neighbouring 
islands.  It  has  necessarily  been  rapid,  because  vast  tracts,  either  quite  unknown, 
or  known  only  from  the  vague  relations  of  the  orientalists,  are  interposed  between  the 
routes  of  European  travellers,  routes  which  are  neither  sufficiently  numerous,  nor 
sufficiently  diversified  to  furnish  us  with  a  modern  topography  equal  to  that  which 
may  be  extracted  from  the  Greek  and  Roman  writers.  —  It  would  be  very  easy  for  us 
to  protract  this  description  by  repeating  the  observations  so  often  made  upon  the 
manners  of  the  different  nations  which  inhabit  this  fine  country  ;  but  the  few  details 
of  this  kind  in  which  we  shall  allow  ourselves  to  indulge  will  be  found  in  a  more 
appropriate  place.  The  Greeks  and  Armenians  who  inhabit  the  commercial  towns 
will  occupy  our  attention  when  we  describe  the  countries  whence  they  derive  their 
name.  The  Koords  and  the  Turcomans,  whose  tribes,  sometimes  pastoral  and 
sometimes  agricultural,  are  scattered  over  the  interior,  will  also  form  the  subject  of 
a  separate  article.  Lastly,  the  Turks,  their  power  and  civil  policy,  come  most  pro- 
perly to  be  noticed  after  the  description  of  the  whole  of  Turkey  in  Asia.  Here  then 
it  only  remains  for  us  to  compare  the  ancient  and  modern  divisions,  a  laborious  un- 
dertaking, the  results  of  which  our  readers  will  find  in  the  subjoined  tables. 

TABLE 

Of  the  different  Applications  of  the  names  of  May  Asia  Proper,  and  Asia  Minor. 

{A  canton  comprised  between  Mount 
Imolus,  Mount  Messogis  and  the  Cay- 
ster.t 

f  Lower  Asia.          (  Pontus,  Paphlagonia,  Bythinia,  Lydia, 
f  w  K*T*  A<TI«.)  &c.;    Phrygia,    Cappadocia,    Cilicia, 

I    Syria,  (Arabia?) 
Upper  Asia.  (  Caucasus,  Armenia,  Mesopotamia,  Me- 

^^^^^  (»  a™  A<T/*.)  (    dia,  Persia,  &c.  &c.  Sythia,  India.  J 


Asia,  a  praetorian  province,  and  afterwards     M    {     L  dj    j     .     Cari     p}       {    |( 
a  consular  one.  J      J 

f  Sometimes    synonymous  with    Praeto- 

Asia  Proper.  J    rian  Asia,  but  commonly  taken  as  com- 

(jj  /cf  tut  *a\ovfjin>t  A<T/*.)  j    prehending  the  peninsula  as  far  west  as 

L  the  Halys,  and  the  gulf  of  Tarsus.  IT 
t  Praetorian  Asia,  together  with    Lycia, 

Asia,  a  diocese  under  Constantine.  Pamphylia,  but  excluding  the  western 

v    coasts.** 


Proconsular  Asia,  same  epoch.  j  The  1western  coast*  *?™  CaP°  Lectum 

(    to  the  environs  of  Miletus. |f 

Asia  Minor  in  the  fourth  century.  {  A"  the  P^nsula  which  we  call  Asia 

i    Minor. JJ 

*  JEneas  Silvius,  Cosmograph.  c.  97". 

f  Homer,  Iliad,  ii.  v.  462.  Dionys.  Perig.  v.  836.    Herodotus,  iv.  45,  8cc. 

Xenophon  and  Strabo,  passim.  §  Strabo,  xii.  845.  (Edi.  Almel.)  Tit.  Lir. 

I  Cic.  Orat.  pro  Flacco,  cap.  27.  Strabo,  xiii.  626.      1  Notit.  Imperil,  i. 

Strabo,  ii.  188.        ff-  Eunapitis  in  Maximo,  p.  101.  edit.  Plaut.  Col.  Theodos.  v.  tit.  2. 
t   Oros.  Histor.  i.  c.  2.  Constantin.  Porphyrog.  de  Themat.  i.  8.  19. 
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DIVISIONS  OF  ASIA  MINOR. 

I. — Jlsia  Minor,  according  to  the  most  usual  divisions  amongst  the  ancient  Greeks. 


Grand  Divisions. 


Sub-divisions. 


Principal  Towns. 


Vtysia. 


Great  Mysia 
*Theutrania. 


jydia, 


Coast  of  the  Pelasgi,  Leleges, 
&c  ............ 

Island  of  Lesbos  .....  . 

Troas  .....  .l?/V*»  .  .  . 

*Dardania. 
Little  Mysia  ......  ... 

JV.B.  Troas  and  Little  My- 
L  sia  formed  Little  Phrygia. 
p  Interior  Lydia  ....... 

1.  Lydia. 
'      2.  Moeonia. 

3.  Asis  or  Asia. 
L  Maritime  Lydia  or  Ionia. 


/ana. 


L/ycia. 


(  Caria,  Interior. 

*  Maritime  Caria,  or  Doris: 


Pamphylia. 
Pisidia.  . 


(  Lycia  Proper.    . 
\  Milyas  (Solimi.) 


f  Pisidia  Proper 

I  Canton  of  Etenenses. 
<  —  of  Homonadenses. 
I  —  of  Oroandici. 

L  Isauria. 

r  Phrygia  Proper.    .  .  . 
*Phrygia  Epictetos. 
Lycaonia. 


Phrygia.    .  . 


Bithynia.   .  . 
Paphlagonia. 


Galatia  (Gallo  Grsecia.) 

1.  Trocmi  (Tavium.) 

2.  Tectosages  (Ancyra.) 

3.  Tolistobogi  (Pessinus.) 

f  Bithynia 

|  Thynia 

(  Mariandynis 


Pergamus. 


;ymus. 

Adramyttium. 

Mytilene. 

Troy. 

)yzicua.     Lampsacus. 


Sardes.     Philadelphia. 
Thyatira. 


Phocea,  Smyrna,  Erythrse 
Clazomene,Teos,  Lebedus 
Colophon,  Ephesus,Priene 
Myus,  Mileta,  (these  thre( 
are  in  Caria,)  Island  of  Sa 
mos,  Island  of  Chio. 

Alabanda,  Stratonice,  Mylasa 

Halicarnassus,  Cos,  Cmdos 
Rhodes. 

Patara,  Myra. 

Attalea. 
Salagassus,  Selga. 


Isabria,  Lake  Coralis. 
Synnada,  Apamea,  Cotyasum 

Cibyria. 
Iconium,  Laodicea  combusta 

Amorium. 
Ancyra.     Gordium,   Tavium 

Pessinus. 


Prusa,  Nicea. 
Nicomedia,  Chalcedon. 
Heraclia,  Bitliynium. 
Gangra,    Pompeiopolis,     Si 
nope,  Amastris. 
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I. — Continued. 


Grand  Divisions. 


Sub-divisions. 


Pontus. 


/appadocia. 


Cilicia.  .  . 


"yprui. 


Country  of  the  Leucosyres. 

*Gadilonitis. 

*Saramene. 

*Phazemonitis. 
Galatian  Pontus 

*Themiscyra. 

*Phanaraea. 

*Daximonitis. 
Polemonic  Pontus 

*Sidene. 

*Calaupene. 

*Chalybes  (western.) 
Cappadocian  Pontus 

*Tibareni. 

*Mosyn£eci. 

*Colchos  (western.) 

*Heplacometse  (seven  can 
tons.) 

*Macrones  or  Zani. 
-  Cappadocia  Proper 

1.  Moramene. 

2.  Garsauritis. 

3.  Kammamene. 

4.  Tyanitis. 

5.  Cilicia. 

6.  Sargaransene. 

Cataonia 

Melitena 

Armenia  Minor 

i  Cilicia  Proper 

\  Cilicia  Trachea  (Aspera.)    . 
Kingdom  of 
Salamis. 

—  Chytry. 

—  Citium.     >  * 
-Curium.    }Amathus,a. 


\  Salaminia. 


—  Paphos.    )  TV    ,  . 
-Arsinoe.   }  PaPhia 

—  Soloe.        \ 

—  Lapethus.  \  Lapethia.     . 

—  Ceronia,    j 


Principal  Towns. 


Amisus. 


Amasia,  Comana  Pontica. 


Sebastia,  Neo-Csesarea 

CEnoe,  Polemoniura. 


Pharmacea,  Cesarus,  Trape 
zus,  Rhizspum,  Apsarus. 


Mazaca,  or  Cesarea,  Arche- 
lais,  Nazianzus,  Tyana. 


Cybestra,  Comann. 

Melitena. 

Zimara. 

Tarsus,  Mopauestia. 

Seleucia,  Soli. 

Salamis. 


AmSthus. 
Paphos. 

Lapethus. 
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II.  Asia  JMTtrtOf,  according  to  th&  Divisioni  of  Conttantine. 


Dioceses. 


Provinces. 


Towns. 


Diocese 

of  Asia. 

Ephesus 

the  Capital. 


'Pamphylia.     .  .  . 

Pisidia 

Lycaonia.*    .  .  . 
Phrygia  pacatiana. 
Phrygia,  salutary. 
Hellespont.!  •  •  • 

Lydia 

Caria 

Lycia.  ...*.. 
The  Islands.  .  .  . 


Diocese 

of  Pontus. 

Cesarea 

the  capital. 


Under  the 
Diocese 
the  East. 


Province  of  Proconsular  Asia, 
independent  of  the  diocese  of 
Asia.J 

Bithynia 

Honorias.§ 4  .... 

Paphlagonia , 

Galatia      \  Galatia  1st.  .  .  . 

under        >  Galatia  2d.  v. 

Theodosius.  j    salutary 

Helenopont.|| 

Pontus  Polemoniae 

Cappadociaic        docialsir 

"ndf-       fCappadocia2d.** 
Valentius.  ) 

Armenia  prima 

Armenia  secunda 

Cilicia  prima 

Cilicia  secunda 

Isauria."ff 

Cyprus 


Attalia. 

Sagalassus-Lacedaemon. 

Iconium. 

Laodicea. 

Synnada.     Cotyoeum. 

Pergamus. 

Philadelphia. 

Stratonice. 

Myra. 

Rhodes. 

Adramyttium. 

Phocea. 

Smyrna. 

Miletus. 

Chalerdon. 

Claudiopolis. 

Pompe'iopolis. 

Ancyra. 

Passinus. 

Sinope,  Amisus,  Neo-Cesarea, 

Gerasus,  Trapezus. 

Cesarea. 
Tyana. 

Sabus. 

Melitene. 

Anazarbug. 

Tarsus. 

Selinus,  Seleucia,  Larandar. 

Constantia  (Salamis.) 


N.  B.  The  division  of  the  empire  of  the  East  by  Themata,  having  had  but  little  duration,  and 
no  influence  upon  the  modern  divisions,  we  shall  not  give  it.  It  may  be  seen  in  Banduri'a 
Eastern  Empire.  We  shall  only  observe  that  the  Thema  Anatolicon  of  the  Byzantines  nearly 
includes  Praetorian  Asia.  This  is  the  first  time  that  Anatolia  makes  a  figure  in  geography  j 
but  the  use  of  the  term  AVATO\UUI,  (supple  &ag*,)  that  is,  the  country  of  the  Levant,  was  without 
doubt,  anterior  to  the  division  by  Themata. 

*  The  ancient  province  re-established  only  comprised  the  neighbouring  countries  of  Iconium. 
It  appears  to  answer  to  the  sandgiacat  of  Konieh.  Pisidia,  aggandized  by  a  part  of  the  ancient 
Lycaonia,  appears  to  be  represented  by  the  Sandgiacat  of  Isbarteh  or  Sparta,  the  town  of  this 
name  having  succeeded  to  Lacedxmon-Sagalassus. 

f  Comprising  all  ancient  Mysia. 

t  The  proconsul,  independent  of  the  vicar  of  the  diocese  of  Asia,  and  of  the  prefect  of  the 
East,  inspects  the  provinces  of  the  Hellespont  and  the  islands ;  thus,  his  prefecture  repre- 
sents in  some  respects  the  pachalick  of  the  Capudan -pacha,  or  great  admiral. 

§  Theodosius  the  II.  named  it  thus  in  honour  of  his  uncle  Honorius.  It  appears  to  be  re- 
presented by  the  sandgiacat  of  Boli. 

H  Named  in  honour  of  the  mother  of  Constantine. 

If  Comprising  the  ancient  strategic  of  Cilicia,  Sargaraussene,  and  Kammamenft 
*  Comprising  the  strategist  of  Garsauritis  and  Tyanitis. 

ft  The  Uuarians,  almost  always  in  rebellion,  took  -yw^jion  of  Cilicia  TnchM. 
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III.  Ma  Minor,  according  to  the  Turkish  Divisions,  in.  the  Djekan-numas 


Turkish  Divisions. 


Chief  Towns.f 


Ancient  Divisions  corresponding1 


L     Pashdlic  of  Anad- 

houly. 
I.  Liuah,  or  Sandgia- 
cat  of  Kutaiah    .  . 


2.  —  Sarou-Khan 


3.  —  Aidin 


[.  —  Mentesche  .  . 

5.  —  Tekieh   .... 

6.  —  Hamid    .... 


7.  —  Karahissar- 
Sahib  .... 


8.  —  Sultan  Eugny 

9.  —  Angouri  .  .  . 

0.  —  Kiangari .  .  . 

1.  —  Kastamooni  . 


Boli 


*Kutaiah  (Cotyseum.) 

Degnielu  or  Lazakieh,  (not 
far  from  Laodicea  upon  the 
Lycus.) 

*Magnisa  (Magnesia  ad  Si- 
pylum.)  

Ikhissar  (Thyatira.) 

Fotchia  (Phocea.) 

*Tireh 

^uzelhissar  (Magnesia  ad 
Majandrum.) 

lllascheher  (Philadelphia.) 

A.yasaluk,  Sart,  &c. 

*Mullah 

Mentesche  (Myndus.) 

Melasso  (Mylasa.) 

*Antaliah  (Attalia.)  .  .  9  . 

Kupribazar  (Perga?) 

[ighder  (Olympus?) 

*Isparteh  (Sagalassus  Lace- 
daemon.) 

Sardah. 

Ikshar. 


*Karahissar  (Celsense?) 

Bouldwadin  (Philomelium.) 

Sandhoukhi. 

*Eakishehr  (Dorylaeum.) 

Kodgeashehr  (Nacolia.) 

[in-Eugny. 

*Angouri  (Ancyra.  Canton 

Haimaneh.) 
*Kiangari  (Gangra.) 
Toussieh  (Tocia.) 
Tcherkis. 
Tokhat. 

Kastamooni 

Sinoub  (Sinope.) 
Tasch-Kouprou  (Pompeiopo 

lis.) 

'nehboli  (lonopolis.) 
pBoli  (Claudiopolis.) 
Amasserah  (Amastris.) 
Bend-Erekli  (Heraclea.) 
Viranscheher. 


Western  and  central  parts  o 
Phrygia  properly  so  called 


Northern  Lydia. 

N.  B.   Sarou-Khan  is   thi 
name  of  a  prince  who  reign- 
ed over  this  country. 

Central  and  Southern  Lydia 
Parts  of  Ionia. 


Caria,  perhaps  a  part  of  Lycia 


Lycia  and  Pamphylia. 


Milyas-and  the  interior  of  Pi- 
sidia. 


South  East  parts  of  Phyrgia. 


Phyrgia  Epictetos.     Parts  of 
Galatia. 


of  Central  Galatia.      (Tectosa- 

ges.) 

The  interior  of  Paphlagonia, 
(supposing,  as  we  do,  tha 
Changreh  and  Kiangari  are 
the  same  place.) 
Maritime  Paphlagonia  with 
Mount  Olgassys. 


Btonorias,  or  Bithynia  eastern 
with  a  part  of  Paplagonia. 


•  t.  e.  Tlie  Mirror  of  the  World,  a  geographical  work,  composed  by  Hadgi-Khalfab,  the 
manuscript  translation  of  which  is  preserved  in  the  royal  library  at  Paris. 

f  The  towns  marked  with  an  asterisk  are  the  chief  places  of  the  Sandgiacats. 
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III. — Continued. 


Turkish  Divisons. 


Chief  Towns. 


Ancient  Divisions  corresponding1 


13.  —  Khudavendkiar  *Broussah  (Prusa  ad  Olymp- 
um.) 

Jegnishehr. 

Pergamah  (Pergamus.) 

Bazarkeui. 

*Balikesri  (Miletopolis.) 

Edremid  (Adramyttum.) 

Sandarghui. 

Ayazmend  (Elsea.) 

*lsnikmid  (Nicomedia.)    . 

Isnik  (Nictea.) 

Kadikeui  (Chalcedon.) 

Iskudar  (Chrysopolis.)  Impe- 
rial Domain. 

*Bigah  (Zelia?)     

Sultanieh. 

Kapoudagui. 

Bournabachi. 

*Ismir  (Smyrna.)     .  .  .  -. 

Ourlah. 

Menimen  (Temnus.) 


14.  —  Karassi    .  .  . 


15.  —  Kodja-Ili 


16.  —  Bigah 


17.  —  Sogla   .... 


Southern  Bithynia,   with  tin 
interior  of  great  Mysia. 


Coasts  of  Mysia,  and  Eolis 
opposite  Lesbos,  and  a  par 
of  the  interior. 

Bithynia  to  the  west  of  San 
garius. 


Tevas  and  Little  Mysia. 


Part  of  Ionia. 


I.  Pashdlic  of  Siwas. 
1.  Liwah  of  Siwas  . 


2.  —  Djanick  .  .  . 

3.  —  Arebkir   .  .  . 

4.  —  Diwriki    .  .  . 

5.  —  Tchouroum  . 

6.  —  Amassiah   .  . 

7.  —  Bouzok   .  .  . 

II.  Pashdlic  of  Tara- 
bozan.^ 

1.  Liwah  of  Tarabo 
zan 

2.  —  Gounieh  •  .  . 


*Siwas  (Sebastia.) 
Tocat      (Comana 
Woywodat   .  .  . 


Pontica) 


Samsoun  (Amisus) 
Unieh  (<Enoe.) 

*Arebkir  (Arauraci?) 


^Diwriki , 

*Tchouroum  (Tavium)  .  .  . 

Osmandjik. 

*Amassiah  (Amasea)  .  .  .  , 

Marzivan  (Phazemon?) 

*Jeuzgatt*  (Mithridatium?) 


3.  —  Batoomi 


Kadilik  of  Tarabozan  (Trape- 
zus) 

—  Kiressount  (Cerasus.) 

—  Irizeh  (Rhizseum) 

—  Gounieh  (Absarus) 

—  Athina  (Athena?.) 

—  Soumlah. 

—  Vikah. 

—  Batoomi  .  .  . 


Calupene  in  Polemonic  Pon- 

tus. 
Daximonites  in  Galatian  Pon- 

tus. 
Coasts  of  Helenopont  from  the 

Halys  and  of  Galatian  anc 

Polemonic  Pontus. 
Confines  of  Armenia  Minor 

and  Pontus. 
tdem. 
Eastern  Galatia. 

Chiliocome  and  Phanarsea  in 

Galatian  Pontus^, 

onfines  of  Pontus,  of  Cappa- 

docia,  and  Galatia. 


Jappadocian  Pontus. 


[dem. 


Southern  Colchis. 


*  Hadgi-Khalfa  does  not  mention  Jeuzgatt,  but  it  is  now  the  chief  place  of  Bouzok. 
t  Hadgi-Khalfah  considers  the  pashalic  of  Tarabozan  as  a  dependence  of  Armenia. 
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III. — Continued. 


Turkish  Divisions. 

Chief  Towns. 

Ancient  Divisions  corresponding  . 

IV.  PashdUc  of  Konieh. 

1.  Liwah  of  Konieh 

Central  and  Southern  Lycao- 

Ladikieh. 

nia. 

Eregli. 

2.  Nighd6    .  .  . 

*Nighde     

Eastern  part  of  Cataonia. 

Bustereh  (Cibystra.) 

3.  Beysheri    .  . 

[sauria. 

Serki-Serai  (Isura.) 

4.  —  Akshehr  .  •  . 

*Akshehr  (Tyriamm) 

Western  part  of  Lycaonia. 

5.  —  Akserai  .  .  . 

*Akserai  (very  uncertain)    . 

Western  and  Central  parts  of 

Cappadocia. 

6.  —  Kaisarieh   .  . 

*Kaisarieh  (Csesarea.) 

7.  —  Kirshehr    .  . 

*Kirshehr  (Archelais?) 

V.  PashdUc  ofMeras- 

'    »  .                      * 

che* 

1.  Liwah  of  Merash 

*Merash  (uncertain.) 
Bostan  (Comana  de  Catao- 

Confines of  Syria,  Commage- 
nia,  Cataonia,  and  Cilicia. 

nia?) 

2.  —  Kars    .... 

*Kars-Zoulkadry. 

3.  —  Aintab     .  .  . 

*Aintab  (uncertain.) 

4.  —  Someisath  .  . 

*Someisath  (Samosata.) 

5  Malatiiah    .  . 

*Malatiiah  (Melitene.) 

Metilene. 

VI.  PashdUc  of  Ma- 

1.  Liwah  of  Adana 

*Adana  (  Antiochia  ad  Sarum) 

Oilicia  proper. 

2.  —  Tarsous  .  .  . 

[dem. 

VII.  Mousselimlik  of 

Cyprus. 

A.  Island  of  Cyprus. 

Vo  Subdivisions. 

Lefcosiah  (Nicosia  of  the  Eu- 

ropeans.) 

B.  Country  of  Itchil.J 

1.  Liwabyof  Itchil  . 

Selefkeh  (Seleucia)    .... 

Cilicia  Trachea. 

Selinti  (Selinus.) 

2.  —  Alanieh   .  .  . 

Alanieh  (Side?)     

5amphylia.  •  'v*. 

*  This  country,  possessed  by  Turcoman  beys,  called  Doulgadir,  or  Zoulhadir,  takes  the  name 
of  Doulgadir-lli. 

f  This  little  country  was  a  principality  of  the  Turcoman  beys,  called  Ramadan-Oglou,  or  Sons 
of  Ramadan. 

*  When  the  Osmanlis  made  the  conquest  of  the  State  of  Karaman,  they  divided  it  into  two 
parts,  viz.  1st,  Kharidg,  or  exterior  country  to  the  north  of  Taurus.     2d,  Itchil,  or  interior 
country  to  the  south  of  that  chain.    Djehan  Numa,  p,  1750  of  the  manuscript  translation. 
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BOOK  XXVII. 
TURKEY  IN  ASIA. 

PART  II. 

Including  Armenia,  Mesopotamia,  and  Irac-Arabi. 

THE  eastern  provinces  of  the  Turkish  empire  in  Asia  form  three  natural  divisions? 
the  region  of  Orontes  and  Libanus,  or  Syria  and  Palestine  ;  that  of  the  sources  of 
the  Euphrates,  and  of  the  Tigris,  or  Armenia  with  Koordistan ;  finally,  the  region  of 
Lower  Euphrates,  or  Al-Djesira  with  Irac-Arabi,  otherwise  Mesopotamia,  and  Ba- 
bylonia. We  shall  here  connect  the  two  divisions  on  the  Euphrates,  without  con- 
founding them.  Syria  will  be  described  in  a  separate  book. 

Armenia,  Mesopotamia,  and  Babylonia,  though  greatly  neglected  by  |  General  view, 
modern  geographers,  have  a  good  claim  to  our  careful  attention.  It  was  in  this  coun- 
try that  the  first  towns  known  in  history  were  built,  and  the  first  kingdoms  formed. 
It  was  here  that  Alexander  gave  the  mortal  blow  to  the  colossal  monarchy  of  Persia. 
At  a  later  period,  the  banks  of  the  Tigris  and  Euphrates  became  the  bloody  theatre 
where  Trajan,  Julian,  and  Heraclius  conducted  the  Roman  legions  against  the  squad- 
rons of  invincible  Parthia.  In  modern  times,  the  Osmanlis  and  the  Sophis,  the  sect 
of  Omar  and  that  of  Ali,  are  still  two  great  powers  who  dispute  the  mastery  of  these 
countries.  Nature  has  here  presented  us  with  a  sufficient  number  of  objects  both 
of  interest  and  study,  independently  of  the  transactions  of  men,  and  their  tran- 
sient power.  There  are  few  countries  of  the  globe  where,  in  so  small  a  space,  so 
many  striking  contrasts  are  found  united.  Within  an  extent  of  ten  degrees  of  lati- 
tude, we  have  at  Bagdad  a  heat  equal  to  that  of  Senegambia,  and  on  the  summit  of 
Ararat,  eternal  snows.  The  forests  of  firs  and  oaks  in  Mesopotamia  join  those  of 
palms  and  orange  trees.  The  roaring  of  the  lions  of  Arabia  echoes  to  the  howling 
of  the  bears  of  Mount  Taurus.  We  might  indeed  say  that  Africa  and  Siberia  had 
here  given  each  other  a  meeting.  This  near  approach  of  climates  so  opposite, 
principally  arises  from  the  great  differences  which  are  found  in  elevation.  Armenia, 
which  is  a  very  elevated  plain,  is  encompassed  on  all  sides  by  lofty  mountains. 

Ararat,  always  whitened  with  snow,  rises  in  the  centre  of  this  coun- 
try.* To  the  north,  the  mountains  of  Tsheldir,  and  Djanik,  separate 
Armenia  from  the  Euxine  Sea.  This  chain,  although  in  part  covered  with  fine  fo- 
rests, does  not  appear  to  yield  in  height  to  Caucasus;  for  in  the  month  of  June  snow 
sometimes  falls  near  Erzroom  upon  the  southern  declivities. f  The  chains  of  Taurus 
enter  Armenia  near  the  cataracts  of  the  Euphrates ;  they  rise  considerably  in  ad- 
vancing to  the  east:  the  Niphates  of  the  ancients,  to  the  south-east  of  the  lake  Van, 
derive  their  name  from  the  snows  which  cover  their  summits  all  the  year.  J  The 
Gordian  mountains  of  Xenophon,  called  Corduene  in  the  map  of  d'Anville,  fill  the 
whole  of  Koordistan ;  one  branch  prolonged  to  the  south  is  the  Zagrus  of  the  an- 
cients, which  separates  the  Ottoman  empire  from  Persia.  Its  lower  branches  ter- 
minate at  some  leagues  from  the  eastern  banks  of  the  Tigris.  A  detached  branch 
of  Taurus,  the  Mom  Masius  of  the  ancients,  passes  between  the  Tigris  and  the 
Euphrates,  and  forms  the  declivity  upon  which  the  town  of  Merdin  is  situated,  and 
then  terminates  in  the  hills  of  Singar,  to  the  west  of  Mosul.  From  these  two  points 

*  Tournefort,  etc. 

f  Dj6han  Numa,  p.  1136.    French  manuscript  translation  in  the  imperial  library.    Travels 
of  a  missionary,  p.  94.    Paris,  1730.- 
t  Manuscript  account  of  M.  Fabvier. 
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an  immense  plain  extends  to  the  coasts  of  the  Persian  Gulf,  where  the  wearied  eye 
scarcely  perceives  the  slight  undulations  of  the  ground :  a  great  part  of  these  plains, 
below  the  point  where  the  two  rivers  unite,  was  formerly  covered  with  a  number  of 
lakes  now  dried  up,*  and  even  now  there  are  a  great  many  parts  which  are  inundated 
by  the  slightest  increase  of  the  rivers. 

To  this  general  description  of  the  country,  we  shall  now  add  that  of  the  two  great 
rivers  which  water  it. 

course  of  the  I  The  Euphrates  takes  its  rise  from  several  sources;  two  branches,  in 
Euphrates.  |  particular,  dispute  the  honour  of  being  the  principal ;  one  not  far  distant 
from  the  town  of  Bayazid,  in  the  mountains  named  Ala-Dag,  anciently  the  mountain 
Mus,  and  of  which  Ararat  makes  a  part.  This  river,  which  bears  the  name  of 
Murad,  disappears  under  ground  at  the  distance  of  four  hours  travelling  from  Baya- 
zid. I  It  reappears,  and  receives,  near  Melaskerd,  another  river  of  this  name,  and 
traverses  all  the  district  of  Turuberan,  the  southern  part  of  Armenia  Proper.  The 
other  branch  of  the  Euphrates,  which  the  Orientalists  call  Frat,  is  formed  under  the 
walls  of  Erzroom,  by  the  junction  of  two  small  rivers,  one  of  which  probably  repre- 
sents the  Lycus  of  Pliny;  these  two  rivers  united  do  not  equal  the  Murad,  which 
Xenophon  considered  the  real  Euphrates.  The  Frat  and  the  Murad  unite  their  wa- 
ters a  little  below  the  town  of  Arabkir;  the  river,  now  very  considerable,  descends 
rapidly  towards  the  defile  called  the  Pass  of  Nushar;  having  passed  this,  it  winds 
along  an  elevated  plain,  but  soon  meeting  with  a  fresh  inequality  of  ground,  forms  a 
double  cataract  twenty-two  miles  above  Semisat.  Disengaged  from  all  the  obstacles 
which  restrained  its  force,  it  now  rolls  majestically  along  through  a  wide  and  verdant 
valley.  To  the  south  of  Kerkisieh  it  enters  the  immense  plains  of  Sennar;  but 
being  repelled  on  the  Arabian  side  by  some  sandy  and  calcareous  heights,  it  is  forced 
to  approach  the  Tigris  in  its  course. 

Bourse  of  the  This  other  river,  the  rival  and  companion  of  the  Euphrates,  has  its 
l'igns.  most  considerable  source  in  the  mountains  of  the  country  of  Zoph,  the 

ancient  Sophene,  a  part  of  Armenia.  The  Euphrates,  already  of  great  size,  receives 
all  the  streams  of  that  country;  but,  by  a  singular  exception,  this,  the  smallest 
among  them,  escapes  the  destination  of  its  neighbours.  A  rising  ground  prevents 
it  from  proceeding  to  the  Euphrates.  A  deep  ravine  in  the  mountains  above  Diar- 
bekir  opens  a  passage  for  it,  and  it.  takes  its  speedy  course  across  a  territory  which 
is  very  unequal,  and  has  a  powerful  declivity.  Its  extreme  rapidity,  the  natural 
its  names.  |  effect  of  local  circumstances,  has  procured  for  it  the  name  of  Tigr  in  the 
Median  language,  Diglito  in  Arabic,  and  Hiddekol  in  Hebrew;  all  of  which  terms 
denote  the  flight  of  an  arrow.  J  Besides  this  branch,  which  is  best  known  to  the 
moderns,  Pliny  has  described  to  us  in  detail  another,  which  issues  from  the  moun- 
tains of  Koordistan  to  the  west  of  the  lake  Van.  It  passes  by  the  lake  Arethusa. 
Its  course  being  checked  by  a  part  of  the  mountain  of  Taurus,  it  falls  into  the  sub- 
terranean cavern  called  Zoroander  and  appears  again  at  the  bottom  of  the  mountain. 
The  identity  of  its  waters  is  shown  by  the  re-appearance  of  light  bodies  at  its  issue 
that  have  been  thrown  into  it  above  the  place  where  it  enters  the  mountain.  It  passes 
also  by  the  lake  Thospitis,  near  the  town  of  Erzen,  buries  itself  again  in  subterra- 
nean caverns,  and  reappears  at  a  distance  of  25  miles  below,  near  the  modern 
Nymphaeum.  This  branch  joins  the  western  Tigris  below  the  city  of  Diarbekir.§ 
Union  of  the  In  proportion  as  the  Tigris  and  the  Euphrates  approach  one  another, 
two  rivers.  the  intermediate  land  loses  its  elevation,  and  it  is  occupied  by  meadows 
and  morasses.  Several  artificial  communications,  perhaps  two  or  three  which  are 
natural,  form  a  prelude  to  the  approaching  junction  of  the  rivers,  which  finally  takes 
place  near  Korna.  The  river  formed  by  their  junction  is  called  Shat-al-Arab,  or 
Moutiu.  |  the  river  of  Arabia.  It  has  three  principal  mouths,  besides  a  small  outlet; 
these  occupy  a  space  of  thirty-six  miles.  The  southernmost  is  the  deepest  and 
freest  in  its  current.  Bars  of  sand  formed  by  the  river,  and  which  change  in  their 

•  Pliny  vi.  c.  27.    Strabo  xv.  p.  1060,  (Amelov.)   Albulfeda,  ap.  Busching,  p.  256. 
t  Hadgi-Khalfah,  p.  1131,  sqq.    D'Anville,  Euphrates  and  the  Tigris. 

*  Wahl,  Asien,  i.  711.  §  PKn.  loc.  cit. 
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form  and  situation,  render  the  approach  dangerous  to  the  mariner.  The  tide,  which 
rises  above  Bassora,  and  even  beyond  Korna,  meeting  with  violence  the  downward 
course  of  the  stream,  raises  its  waters  in  the  form  of  frothy  billows.* 

Such  are  the  known  facts  respecting  the  course  of  these  two  rivers. 
A  full  discussion  of  the  questions  which  have  been  raised  on  this  part  of 
geography,  would  require  a  separate  treatise.  Some  of  the  ancients 
described  the  Euphrates  as  losing  itself  in  the  lakes  and  marshes  to  the  south  of 
Babylon  ;"f  others  consider  the  river  formed  by  the  union  of  the  two  as  entitled  to  a 
continuation  of  the  name  of  Euphrates.  J  According  to  some  the  Euphrates  origi- 
nally entered  the  sea  as  a  separate  river,  the  course,  of  which  the  Arabs  stopped  up 
by  a  mound.  §  This  last  opinion  has  been  in  some  measure  revived  by  a  modern 
traveller,  who  supposes  that  the  canal  of  Naar-Sares,  proceeding  from  the  Euphrates 
on  the  north  of  Babylon,  is  continued  without  interruption  to  the  sea.||  The  bay 
called  Khore-abdallah  would,  according  to  this  hypothesis,  represent  the  ancient 
mouth  of  the  river;  but  this  bay  existed  in  the  time  of  Ptolemy  under  the  name  of 
the  Sinus  Mesanites.  With  regard  to  the  canal  Nahr-Sares,  it  appears  for  certain  to 
rejoin  the  river  near  Semaw6.  The  dry  bed  corresponding  to  the  gulf  of  Khore- 
abdallah,  and  on  which  we  find  the  remains  of  the  old  city  of  Bassora,  terminates 
in  the  Euphrates  a  little  to  the  west  of  Korna.  The  Pallacopas,  or  the  canal  of 
Koufa,  seems  to  extend  no  farther  than  the  lakes  on  the  south  of  Babylon.  The 
continual  changes  to  which  this  flat  and  moveable  ground  is  subject,  the  inundations 
of  the  rivers,  and  the  works  of  human  labour,  concur  to  render  the  solution  of  these 
points  impossible. 

There  is  also  some  uncertainty  respecting  the  relative  size  of  the  Ti-  I  s;ze  of  the  ri» 
gris  and  the  Euphrates.  The  last  has  certainly  the  longest  course,  but  |  vers> 
weakened  by  drains ;  it  presents  at  Hilleh  a  width  not  exceeding  420  feet,  while  the 
Tigris  at  Bagdat  is  more  than  600.  The  inhabitants  of  the  country,  in  order  to  irri- 
gate their  lands,  dam  up  both  the  one  and  the  other  with  dykes,  which  the  historians 
of  Alexander  have,  in  their  simplicity,  mistaken  for  military  bulwarks,  intended  to 
check  the  progress  of  the  Arabian  pirates  up  the  river. IT 

We  must  now  ascend  to  the  sources  of  the  Euphrates,  to  give  a  description  of 
Armenia.     This  country,  we  have  already  said,  forms  a  very  high  pla-  |  Armenia, 
teau,  crowned  with  mountains  still  higher.     Ararat  and  Kohi-seiban  show  from  a 
great  distance  their  summits  covered  with  perpetual  snow.     Several  parts  of  Arme- 
nia have  undergone  changes  by  the  operation  of  earthquakes.     Djebel-Nimrod,  i.  e. 
the  mountain  of  Nimrod,  has  sometimes  emitted  flames,  and  still  has  on  its  summit 
a  small  lake  which,  according  to  the  account  of  a  Turkish  geographer,  seems  to  be 
an  old  volcanic  crater:  the  country  seems  rich  in  natural  curiosities.     The  great  lake 
of  Van,  sometimes  called  the  Argis,  is  the  Jlrsissa  palus  of  Ptolemy  and  |  Van  lake, 
the  Mantian  lake  of  Strabo.     Its  water  is  very  saline.**     Two  rivers  near  Soushe- 
sheri  produce  crystallized  salt,  the  one  white  and  the  other  red.     The  round  stones 
found  near  Keify  appear  to  be  natural  aggregates  of  orbicular  granite.     The  cold, 
very  intense  in  the  high  districts,  leaves  only  three  months  for  the  season  of  vegeta- 
tion, including  seed  time  and  harvest  ;|f  yet  the  crops  of  corn  are  abun-  |  Productions, 
dant.     Walnut  and  apple  trees  are  to  be  found  here ;  the  latter  afford,  in  the  cold 
district  of  Akhlat,  apples  weighing  nearly  a  pound.     As  we  go  down  the  Euphrates, 
we  see  the  vine  and  the  olive  flourish,  although  at  Erzroom  there  are  neither  fruit 
trees  nor  wood  for  fuel.  JJ  The  horses  of  Armenia  are  highly  extolled  by  the  ancients. 
Gold  mines  which  were  worked  are  mentioned  by  them.§§     At  present,  copper  and 
iron  are  exported  to  Mosul.  |||| 

*  Philipp.  £  Sancta  Trinitate,  Itiner.  p.  144. 

f  Arrian,  vii.  7.  Mela,  iii.  8.  Plin.  v.  26.  Ptolemny,  &c.  *  Strabo,  ii.  132.  xv.  1060. 

§  Plin.  vi.  27.  fl  Niebuhr,  Voyage  ii.  228,  253,  261, 

TJ  Ive's  Travels,  p.  51.    Niebuhr,  ii.  p.  243.  **  Tavernier's  Six  Journeys,  1.  iii.  cap.  3. 

tf  Hadgi-Khalfah,  p.  1136.  ft  Id.  p.  1117. 

§§  Strabo,  lib.  xi.  §  9.    Procop.  Pers.  i.  15. 

B!(  Sprengel,  Bibliotheque  des  Voyages,  viii.  p.  2  and  93,  (in  German.) 
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Erzroom,  one  of  the  bulwarks  of  the  Ottoman  empire  on  the  east,  has 
walls  built  of  clay  hardened  in  the  sun.     It  contains  25,000  inhabitants, 
of  whom  8000  are  Armenians.     These  are  manufacturers  in  copper  utensils,  and 
carry  on  a  great  trade  in  skins  and  furs.     Kars  and  Van,  on  the  frontiers  of  Persia, 
are  little  known.     'They,  as  well  as  Erzroom,  are  the  residences  of  three  pashas, 
who  govern  the  country.     Ardgis  is  still  mentioned  as  a  town  on  the  Van  lake,  Kr- 
'/iMidi^ian  on  the  Euphrates,  and  some  others,  among  which  Khanoos  deserves  our 
attention.     This  town  is  situated  in  the  hollow  of  a  rock,  which  forms  a  natural  wall 
round  it.     In  the  centre  of  the  town  there  stands  a  high  isolated  piece  of  rock.* 
This  singularity  leads  us  to  recognize  here  the  ancient  Theodosiopolis,j  which  was 
forty-two  stadia  from  the  sources  of  the  Euphrates.     The  towns  of  Baibuth  and  Ispir 
oivo  animation  to  a  fruitful  valley,  from  which  building  timber  and  different  kinds  of 
I'nsiiAiic  of      I  conserves  are  exported.  J     On  the  north-east  of  Armenia,  the  old  pa- 
Aifai/!ke.or     I  sluilic  of  Tslicldir,  mentioned  by  Ricaut,  and  which  many  geographers 
have  sought  for  in  vain,  has  taken  the  name  of  Akalzike,§  from  that  of  a  fortress 
situated  on  the  Kour,  and  which  is  its  capital.     It  is  sometimes  called  Turkish 
<,Yorgia. — South  from  this,  and  on  the  very  frontier  of  the  Persian  province  of  Eri- 
uunhof  Anni.  |  van,  arc  the  ruins  of  Anni,  one  of  the  ancient  capitals  of  Armenia,  on  the 
river  Harpazu,  a  tributary  of  the  Araxes.     These  ruins  present  brilliant  specimens 
of  the  former  grandeur  of  the  place.  The  whole  surface  is  covered  with  hewn  stones, 
broken  capitals,  columns,  and  shattered,  but  highly  ornamented  friezes.     Several 
elegant  churches  are  still  standing.     The  palace  is  a  structure  of  great  extent,  re- 
sembling a  town,  and  superbly  decorated  within  and  without  with  varied  and  highly 
wrought  carving  on  the  stone,  and  the  floors  of  its  numerous  halls  are  beautified  with 
finely  executed  mosaic  patterns.     The  masonry  of  the  whole  place  is  firm  and  well 
finished,  seeming  to  bid  defiance  to  the  influence  of  time,  though  exhibiting  the  dila- 
pidations of  the  ruthless  hand  of  barbarism.  *  Sir  Robert  Ker  Porter,  who  paid  it  a 
hasty  visit  in  1817,  says  that  the  masterly  workmanship  of  the  capitals  of  pillars,  the 
nice  carvings  of  the  intricate  ornaments  and  arabesque  friezes  surpassed  any  thing 
he  had  ever  seen  when  abroad,  or  in  the  most  celebrated  cathedrals  of  England. 
The  churches  and  other  religious  houses  also  abound  with  inscriptions;  but  it  is  com- 
pletely deserted,  and  only  the  haunt  of  parties  of  desperate  banditti.     At  a  distance 
of  five  miles  to  the  east,  there  is  an  Armenian  monastery,  where  that  hospitality  is 
shown  which,  in  such  a  country,  affords  a  valuable  solace  to  the  pilgrim  or  the  tra- 
veller. |1 

The  Armenian  nation,  one  of  the  most  ancient  in  the  world,  is  called 
in  their  own  language  of  Hai-kani;  and  although  the  accounts  which  the 
Armenian  historian,  Moses  of  Chorene,  gives  of  a  king  Ilaik,  grandson  of  .Taphet, 
are  involved  in  deep  obscurity,  certain  it  is,  that  the  Armenian  language,  rude  and 
uncouth  in  its  pronunciation,  has  in  its  syntax  more  analogy  with  the  European  than 
with  the  oriental  languages.ir  This  nation  is  distinguished  by  an  elegant  form  and 
an  animated  physiognomy.  The  constant  victims  of  wars,  waged  by  the  ^rcat  sur- 
rounding powers  contending  for  the  possession  of  the  country,  they  have  been  forced 
in  a  great  measure  to  leave  their  paternal  soil.  Addicted  to  commerce  and  manufac- 
tures, they  have  prospered  in  every  country  from  Hungary  to  China.  They  find  their 
way  to  places  inaccessible  to  Europeans;  they  traverse  the  elevated  plains  of  Tartary, 
and  that  which  is  watered  by  the  Niger.  With  them  frugality  preserves  the  earnings  of 
industry.  In  their  own  country,  as  well  as  abroad,  they  generally  live  in  large  fami- 
lies, under  the  patriarchal  government  of  the  oldest  member,  and  in  a  state  of  happy 
concord.**  But  this  family  attachment  is  found  but  too  compatible  with  insensibility, 
Armenian  injustice,  and  perfidy  to  persons  of  a  different  race.  The  religion  of  the 
Armenians  is  that  of  the  ancient  eastern  church,  only  they  deny  the  doc- 
trine of  the  two  natures  in  the  person  of  Christ,  or  rather  consider  these  natures  as 


The  Armenian 
nation. 


*Hadgi-Khalfah,p.ll28. 

f  Procop.  Persic,  i.  17.    Constant.  Porphyrog.  de  Administ.  imp.  p.  ii.  cap.  45. 

*  Hadgi-Khalfah,  p.  1127.  §  Id.  p.  1069. 

8  Porter's  Travels  in  Georgia  and  Persia,  vol.  i.  p.  172. 

1  See  Addung,  Mithridate,  i.  p.  423.  **  Cartwright's  Travels  in  Persia,  p  ii. 
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existing,  but  united  in  one  ;*  they  have  also  some  peculiar  notions  about  the  Eucha- 
rist. Like  the  Greeks,  they  allow  the  priests  to  marry.  Their  fasts  and  abstinences 
surpass  in  rigour  and  frequency  those  of  all  other  Christian  sects. t  Two  great 
patriarchs,  called  catholic  or  universal,  rule  the  Armenian  church.  One,  whose  resi- 
dence is  at  Etshmiazin,  in  the  province  of  Erivan,  or  Persian  Armenia,  had,  a  cen- 
tury and  a  half  ago,  150,000  families  within  his  spiritual  jurisdiction.  The  patriarch 
of  Sis,  in  the  little  Armenia  of  antiquity,  and  who  has  formed  a  union  with  the  church 
of  Rome,  reckoned  only  20,000.  Proceeding  on  this  fact,J  we  may  1  Number  of  (he 
estimate  the  whole  nation  at  that  time  at  1,700,000  individuals,  and  it  |  Armenians- 
has  not  probably  since  diminished. 

Besides  the  Armenians  who  are  engaged  in  trade  and  agriculture,  and  1  The  TUMO- 
the  Osmanli  Turks  who  hold  civil  and  military  offices,  Armenia  main-  |  mans' 
tains  a  Tartar  nation  called  the  Turcomans.     This  nation,  originally  inhabiting  the 
eastern  shores  of  the  Caspian  Sea,  came  first  to  establish  themselves  in  Armenia 
Major,  called  for  that  reason  Turcomania.     But  their  attachment  to  a  wandering 
life  brought  several  hordes  of  them  to  the  interior  of  Asia  Minor  and  the  govern- 
ment of  Itchil ;  they  have  adopted  the  Turkishlanguage  and  a  rude  form  of  Maho- 
metanism.     Ignorant,  and  content  with  a  life  of  poverty,  they  support  themselves  on 
the -produce  of  their  flocks,  and  spend  the  principal  part  of  their  time  under  tents 
of  felt. 

Their  women  spin  wool  and  make  carpets,  an  article  in  use  in  that  part  of  the 
world  from  time  immemorial.  The  sole  occupation  of  the  men  is  to  tend  their  flocks, 
and  to  smoke.  Constantly  on  horseback,  with  the  lance  on  their  shoulder,  a  curved 
sabre  by  their  side,  and  a  pistol  in  their  girdle,  they  make  vigorous  horsemen  and 
hardy  soldiers.  They  have  frequent  disputes  with  the  Turks,  who  respect  their 
power.  About  30,000  Turcomans  wander  in  the  pashalics  of  Aleppo  and  Damascus, 
the  only  parts  of  Syria  which  they  frequent.  A  great  part  of  these  tribes  migrate 
during  the  summer  to  Armenia  and  Caramania,  where  they  find  the  pasture  more 
abundant,  and  return  in  winter  to  their  former  quarters. 

Koordistari,  or  the  country  of  the  Koords,  extends  in  the  south  of  |  Koordistan. 
Armenia  to  a  length  of  nearly  300  miles,  and  less  than  the  half  in  breadth.  The 
mountains  known  to  the  ancients  under  the  names  of  Gordywi  and  Niphates,  are 
always  partially  covered  with  snow.  No  such  summer  heats  as  those  which  burn 
up  the  plains  of  Mesopotamia,  extend  a  scorching  influence  to  the  verdant  pastures 
where  the  Koord  tends  his  flocks  of  goats.  The  cheerful  vales,  and  the  long  ter- 
races of  mountains,  yield  fruits  and  rice.  The  forests  consist  chiefly  of  oaks,  which 
afford  gall-nuts  of  the  best  quality  of  any  in  the  east.§  Grain,  cotton,  flax,  and  sesa- 
mum,  are  raised  in  the  plains.  A  small  tree,  resembling  the  oak,  yields,  over  all  its 
surface,  a  rich  manna,  on  which  the  ancients  and  moderns  concur  in  their  encomiums, 
and  to  which  they  have  sometimes  been  disposed  to  ascribe  an  origin  more  sublime 
than  that  of  vegetable  secretion||.  The  rivers,  the  largest  of  which  are  the  Diala  and 
the  Zaab,  are  rapid  and  fall  into  the  Tigris. 

According  to  Garzoni,  who  passed  eighteen  years  in  Koordistan,  this  I  ^Ji-j-JJ  prin" 
country  consists  of  five  principalities.  That  of  Bidlis  comprehends  the  |  lw  Biciiis.' 
countries  on  the  west  and  south-west  of  the  lake  Van,  where  Koordistan  comes  in 
contact  with  Armenia,  and  their  limits  become  uncertain.  The  capital,  which  bears 
the  same  name,  is  situated  in  a  charming  valley  covered  with  apple  and  pear  trees. 
A  little  to  the  south  of  that  town,  the  road  from  Persia  to  Syria  passes  through  a  per- 
foration in  the  rock.lT  The  Koords  of  this  principality  are  denominated  Bidlisi.** 
To  the  south  of  the  lake  Van  stands  the  town  of  Giulamerk,  the  capital  |  2.  Giuiamcrk. 
of  the  principality  of  that  name,  the  inhabitants  of  which  are  called  the  Sciambo. 
Some  call  them  also  the  Hakiary,  which  is  perhaps  the  name  of  the  reigning  family,  ff 

*  Nicephorus,  Hist.  Eccles.  1.  xviii,  cap.  53.  Confessio  Armenior.  art.  26 — 30.  Concil.  Con- 
stant.  3,  canon.  32,  &c. 

f  Vitriacus,  Hist.  Orient,  c.  79. 

t  Leonard,  Sidon.  episc.  ap.  Thorn.  &  Jes.  1.  vii.  p.  1.  cap.  19. 

Garzoni,  grammat.  clcllal.  Kurda,  Preface. — Hadgi-Khalfah,  p.  1218. 


II  Strabo,  ii.  73.  Diodor.  8tc.  Hadgi-Khalfali,  p.  1184.     Olivier  iv.  274. 
1  Hadgi-Khaliab,  p.  1092.  *"  Garzoni,  I.  c. 


fj-  Hadgi-Khalfali,p,  1106. 
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The  Baldinan  Koords  live  on  the  west  of  the  principality  of  Giulamerk,  between 
a.  Amadia.  |  Mosul  and  Bidlis.  Their  capital  is  Amadia.  This  district  produces  ex- 
cellent grapes,  and  other  fruits  in  abundance.*  More  to  the  north-west,  and  indeed 

4.  Djezira.      |  within  the  pashalic  of  Diarbekir,  we  find  Djezira,  the  capital  of  a  princi- 
pality, the  inhabitants  of  which  are  called  Bottani.     Here  is  the  mountain  of  Dgioudi, 
where,  according  to  the  Koords,  Noah's  ark  rested ;  and  that  of  Kiaveh,  always  en- 
veloped in  fogs ;  where  wild  bees  hive  in  holes  under  ground,  and  produce  remarka- 
bly fine  honey,  and  a  fragrant  wax.|     The  largest  principality  of  this  country  is 

5.  Kara          I  ^ara  Djiolan,  with  a  capital  town  of  the  same  name.     The  tribe,  accord- 
bjioian.          I  ing  to  Garzoni,  is  called  Soranes:  but  according  to  Niebuhr,  this  is  the 
name  of  the  reigning  family.     This  state,  comprehending  all  the  northern  part  of 
Koordistan,  is  capable  of  furnishing  15,000  armed  men.     The  other  four  princes 
can  only  raise  from  10  to  12,000  each.     The  two  small  pashalics  of  Sherzour  and 
Kerkouk,  governed  by  mousselims  or  superintendants,  appear  to  be  formed  by  forc- 
ible encroachments  on  the  principality  of  Kara-Djiolan.     There  is  a  town  called 
Sha-meran  on  the  Diala,  which  occupies  so  steep  a  position,  that  its  only  entrance 
is  by  steps  formed  by  vine  branches.  J     Another  town,  Arbil,  represents  the  ancient 
Arbela,  immortalized  by  the  defeat  of  Darius  and  the  fall  of  the  Persian  monarchy. 
TheUrghiany.  |       Some  other  independent  cantons  are  mentioned  by  authors.     The 
TJrghiany  on  the  Persian  frontier  are  quite  different  from  the  other  Koords.     Per- 
haps they  are  the  descendants  of  the  Hyrcanians,  of  whom  colonies  were  esta- 
blished by  the  Persians  in  other  parts  of  their  empire.     The  Sekmans  are  shepherds 
and  robbers,  who  make  predatory  incursions  into  Armenia.     The  Turkish  geogra- 
phers mention  several  Koordish  tribes  dependent  on  the  pashalic  of  Diarbekir,  but 
these  wandering  hordes  form  no  part  of  the  population  of  Koordistan. 
x£nnen>Ireii  I      ^e  Koords,  ^e  descendants  of  the  ancient  Karduchi  Gordycei,  or 
gion,n&c.' re     I  Kyrtij  speak  the  Persian  language,  mixed  with  several  Arabic  and  Chal- 
dean terms.     They  make  use  of  the  Persian  character ;  and  a  inollah  or  doctor  is 
kept  in  each  village,  who  understands  the  Persian  language.  §    The  Mahometan  reli- 
gion is  here  conjoined  with  various  superstitions,  seeming  remnants  of  the  system  of 
the  ancient  magi.     According  to  the  Turks  they  offer  worship  to  the  devil,  that  is, 
Nestorian        I  the  evil  principle,  the  Ahrimanof  the  ancient  Persians.  ||  About  100,000 

I  Koords  are  Nestorian  Christians,  and  acknowledge  the  authority  of  two 
hereditary  patriarchs.  One  who  always  bears  the  name  of  Mar-Simon,  resides  at 
Kodgiamisi  near  Giulamerk ;  he  has  five  suffragan  bishops.  The  other  lives  at 
Raban-Ormes ;  his  title  is  Mar-Elias,  and  he  has  under  him  thirteen  bishops.  The 
episcopal  dignity  is  hereditary,  descending  from  uncle  to  nephew.  Their  ordination 
often  takes  place  at  the  age  of  twelve.  The  inferior  clergy  can  scarcely  read.1I 
Xenophon  tells  us  that  the  Karduchi,  though  shut  up  on  every  side  in  the  Persian 
empire,  had  always  braved  the  power  of  the  great  king  and  the  arms  of  his  satraps. 
They  have  changed  but  little  in  modern  times.  Though  apparently  tributary  to  the 
Ottoman  government,  they  pay  but  little  respect  to  the  orders  of  the  Grand  Signior 
Government.  |  and  his  pachas.  According  to  the  information  collected  by  Niebuhr, 
they  have  a  sort  of  feudal  government  in  their  mountains.  Each  village  has  its 
chief,  who  is  vassal  to  the  prince  of  the  tribe.  Garzoni  mentions  that  the  assiretta, 
or  small  tribes,  often  revolt  against  their  princes  and  dethrone  them.  The  wars 
arising  out  of  this  state  of  anarchy  have  separated  from  the  nation  many  families, 
who  have  betaken  themselves  to  the  wandering  life  of  the  Turcomans  and  Arabs. 
These  are  scattered  through  Diarbekir,  the  plains  of  Erzroom,  Erivan,  Sivas, 
Population.  |  Aleppo  and  Damascus.  Their  hordes,  taken  together,  are  estimated 
at  140,000  tents,  equivalent  to  the  same  number  of  armed  men.  These  Koords, 
like  the  Turcomans,  arp  shepherds  and  wanderers,  but  differ  from  them  in  some 
of  their  customs.  The  Turcomans  give  marriage  portions  with  their  daughters  ; 
the  Koords  receive  a  high  price  from  the  bridegroom.  The  Turcomans  pay  no 
respect  to  distinctions  of  high  birth.  The  Koords  set  a  high  value  on  extraction. 

•  Olivier,  Voyage,  Uc.  275.  f  Hadgi-Khalfah,  p.  1170,  1181.          i  Idem,  p.  1206. 

%  Garzoni,  p.  11.  1  Hadgi-Khalfah,  p.  1211,  etc.  U  Garzoni,  p.  7, 
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The  Turcomans  are  not  addicted  to  thieving  :  the  Koords  are  every  where  consi- 
dered as  robbers.*  The  Koords  have  a  white  complexion,  an  animated  physiog- 
nomy, and  an  imposing  aspect.  They  are  capable  of  any  undertaking.  Mahomet 
himself  said  that  they  would  yet  revolutionize  the  world. 

Mesopotamia,  in  the  most  extensive  acceptation,  encroaches  on  the  I  Mesopotamia, 
ancient  Armenia.  The  pashalic  of  Diarbekir  comprehends  the  ancient  |  »iarbekir. 
Sophene ;  it  is  a  country  of  mountains  of  moderate  height,  well  watered  and  sepa- 
rated by  agreeable  valleys.  The  mines  of  Maaden  furnish  gold  and  silver,  but  the 
chief  metallic  production  is  copper.  The  forests  which  supplied  Alexander  and 
Trajan  with  timber  for  the  building  of  their  fleetsf  have  not  yet  entirely  disappeared 
from  the  banks  of  the  Tigris.  Those  of  the  Euphrates  are  crowned  with  lilacs, 
jessamines,  vines,  olives  and  other  fruit  trees*  Tobacco,  cotton,  silk,  and  wool, 
might  be  added  to  the  riches  of  this  province,  if  it  had  a  more  regular  government 
to  repress  the  rapine  of  the  Koords.  The  ancient  city  of  Amida,  now  |  city, 
called  Amid,  or  more  commonly  Diarbekir,  has  flourishing  manufactures  of  morocco 
and  silks.  The  houses,  built  of  lava,  amount  at  least  to  8000,  and  contain  upwards 
of  40,000  inhabitants.  J  The  environs  produce  melons  and  pumpkins  of  a  hundred 
pounds  weight.  Wheat  gives  a  return  of  thirty  fold.  The  city  of  Merdin  consists 
of  three  thousand  houses,  looking  down  from  its  heights  of  calcareous  rocks  on  the 
plains  of  lower  Mesopotamia.  To  Josaphat  Barbaro,  a  Venetian  traveller;  Merdin 
appeared  to  have  the  most  extraordinary  possible  situation.  It  is  ascended  by  a  stair 
cut  in  the  rock  more  than  a  mile  high,  at  the  top  of  which  is  the  gate ;  but  there  is 
no  wall,  the  defence  of  the  place  being  trusted  solely  to  its  inaccessible  situation. 
The  Turks  hyperbolically  say  that  the  inhabitants  never  see  a  bird  flying  over  their 
town.  It  has  manufactures  of  silk  and  cotton. 

Descending  the  Tigris,  we  enter  the  pashalic  of  Mosul,  a  small  but 
fertile  country,  part  of  which,  situated  on  the  east  of  the  river,  belongs 
to  ancient  Assyria.  It  abounds  in  grain,  cotton,  figs,  and  pomegranates.  The  air, 
very  cold  in  winter,  is  often  hot  and  sickly  in  autumn.  §  Mosul  reckons  |  city, 
from  60  to  70,000  inhabitants,  of  whom  15,000  are  Turks,  an  equal  number  Koords, 
25,000  Arabs,  and  8000  Christians.  Governed  by  a  pasha  who  is  almost  hereditary, 
this  city  enjoys  a  tolerable  share  of  liberty;  it  is  a  place  much  frequented  by  mer- 
chants. It  has  its  manufactures  of  morocco  and  of  cotton.  The  name  of  Mosul 
affords  the  etymology  of  the  term  muslin,  in  French  mousseline.  !| — The  |  Nineveh, 
village  of  Nunia  on  the  banks  of  the  Tigris,  opposite  to  Mosul,  is  ascertained  to  be 
the  site  of  the  ancient  Nineveh.  Here  are  found  a  rampart  and  fosse,  four  miles  in 
circumference ;  but  Mr.  Kinnear  believes  these  to  belong  to  a  city  founded  subse- 
quently to  the  time  of  Adrian,  so  that  Nineveh  has  left  no  trace  now  in  existence. 

The  western  part  of  Mesopotamia,  which  has  for  its  boundary  the 
circuitous  course  of  the  Euphrates,  is  separated  from  the  flat  desert  by 
the  great  river  Khaboor,  the  ancient  Chaboras,  which,  according  to  an  oriental  geo- 
grapher, is  formed  at  once  by  300  salient  springs. IT  Several  such  springs  create  in 
other  parts  a  rich  verdure  ;**  but  in  general  a  deficiency  of  water  diminishes  the  na- 
tural fertility  of  this  country,  which  corresponds  to  the  ancient  Osroene,  and  which 
at  present  forms  the  Mousselimat  or  pashalic  of  Orfa.  The  city  of  this  |  orfa. 
name,  containing  a  population  of  30,000  or  40,000,  profits  by  its  manufactures,  and 
by  the  passage  of  the  caravans  of  Aleppo.  Some  traces  of  volcanoes  are  found  in 
its  vicinity. |t  About  twelve  miles  from  Djaour  Kouri,  to  the  north-east 
of  Orfa,  there  is  an  immense  number  of  artificial  caves  in  regular  ar- 
rangement, presenting  the  remains  of  a  subterranean  city.  JJ  Here  the  ancient  Cy- 
clops, Arabs,  or  Syrians,  who  inhabited  these  perennial  dwellings,  were  perfectly 
secure  from  the  burning  summers  and  the  still  more  chilling  winters  of  the  climate. 

*  Volney,  Voyage  en  Syrie. 

|  Dio.  Cass.  Ixxviii.  26.  Ixxv.  9.  *  M.  Trezel's  journal,  in  MS. 

§  Hadgi-Khalfah,  p.  1134.  U  Olivier,  Voyage,  iv.  265. 

t  Abulfeda,  apud  Busching,  Magazin  Geog.  v.  239. 

**  Niebuhr,  ii.  407.    Tavernier,  1.  ii.  cap.  4.  ff  Olivier,  Voyage  iv.  379. 

n  Hadgi-Khalfah,  p,  1191,  compared  with  Olivier. 
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The  ruined  town  of  Harran,*  known  in  the  age  of  Abraham,  figures  in  the  Roman 
history  under  the  name  of  Charra.  It  was  here  that  Crassus  and  his  legions  were 
destroyed.  Two  hours'  walk  from  this  city,  says  the  Turkish  geographer,  are  to  be 
Antique  RU-  I  seen,  on  a  place  called  Abraham's  hill,  the  remains  of  a  temple  of  the 
ins-  I  Sabeans  or  worshippers  of  the  stars.  We  are  informed  by  the  ancients 

that  there  was  at  Charrae  a  temple  of  the  god  Lunus.| 
Environs  of  The  north  west  part  of  the  pashalic  of  Orfa,  or  the  ancient  Mygdonia, 

I  presents  us  with  luxuriant  pastures  and  flowery  hills.  Hence  the  Greeks 
called  it  Anthemusia,  from  *y$«s,  "  a  flower."  Here  the  famous  fortress  of  Nisibis 
stood  so  long  out  against  the  arms  of  the  Parthians.  It  has  only  left  some  feeble 
traces  in  the  town  of  Nesibin,  a  place  which  is  remarked  for  white  roses.  J  Dara, 
another  Roman  fortress,  has  left  more  extensive  ruins.  In  descending  the  river 
which  runs  from  Nesibin  to  the  Khabour,  we  come  to  a  lake  called  Katonie,  with  an 
island  on  which  a  pyramid  is  erected.  §  On  the  south  east,  the  isolated  mountain  of 
Mountain  of  I  Sindjar  commands  an  extensive  view  of  the  arid  plains  ;  its  sides,  wa- 

I  tered  with  fresh  streams,  are  adorned  with  date  trees  and  pomegranates. 
But  a  ferocious  and  sanguinary  race  have  made  it  the  retreat  of  their  robberies. 
The  YeskTw.  |  These  are  the  Yesidis,  a  Mahometan  sect,  who  are  accused  of  wor- 
shipping the  devil,  and  whose  character  certainly  corresponds  to  such  a  predilection. 
Desert  of  Me-  The  desert  of  Mesopotamia,  in  all  its  gloomy  uniformity,  new  meets 
sopotamia.  our  vjeWe  Saline  plants  cover  detached  spots  at  great  distances,  in  the 
burning  sands  or  the  parched  selenite.  Here  the  .wormwood,  like  the  heath  in  Eu- 
rope, takes  possession  of  immense  spaces,  to  the  exclusion  of  every  other  plant.  [| 
Flocks  of  fleet  antelopes  scour  the  plains  where,  in  former  times,  wild  asses  wan- 
dered. The  lion,  lying  in  ambush  in  the  rushes  by  the  river  side,  watches  the  ap- 
proach of  thesis  animals,  and  from  thence,  when  his  hunger  has  not  found  sufficient 
prcy,*he  sallies  in  his  rage,  and  sends  his  dreadful  roar,  like  peals  of  thunder,  echo- 
ing from  desert  to  desert.lT  The  water  found  here  is  generally  bitter  or  brackish. 
It  is  usual  to  correct  its  taste  by  dissolving  in  it  the  root  of  liquorice,  which  is  plenty 
in  these  parts.  This  desert  is  a  continuation  of  the  great  desert  of  Arabia,  giving 
a  specimen  of  its  horrors  beyond  the  Euphrates.  The  air,  like  that  of  Arabia,  is 

fjnerally  pure  and  dry.  In  the  bare  plains  of  sand  it  sometimes  becomes  burning, 
he  miasmata  arising  from  stagnant  waters  are  diffused  in  it,  and  its  pestilential  qua- 
lities are  aggravated  by  exhalations  from  salt  putrescent  lakes.  It  is  this  element  set 
in  motion  by  some  want  of  equilibrium  in  the  atmosphere,  that  has  been  supposed  to 
The  samoon.  |  create  that  fatal  wind  known  by  the  name  of  the  samoom  or  samiel, 
which  is  less  dreaded  in  the  middle  of  Arabia  than  on  its  borders,  and  chiefly  in  Sy- 
ria and  Mesopotamia.  When  this  dreadful  wind  arises,  the  sun  seems  covered  with 
blood,  from  the  dust  which  is  raised  to  an  immense  height  in  the  atmosphere  ;  ani- 
mals in  consternation  lay  themselves  flat  on  the  ground  to  escape  its  torrefying 
force,  which  suffocates  any  living  being  rash  enough  to  expose  itself.  A  sound  phy- 
sical philosophy  views  the  heat  and  the  violent  motion  of  the  air  as  adequate  to  all 
its  effects,  which  are  certainly  not  exaggerated;  but  we  may  be  permitted  to 
reckon  the  poisonous  impregnation  attributed  to  it  among  the  creations  of  the  same 
propensity  to  the  terrible,  which  remarks  the  analogy  between  the  obscurity  now  im- 
parted to  the  light  of  the  sun,  and  the  colour  of  blood. 

Tliis  desert  is  skirted  by  some  agreeable  and  fertile  stripes.  Tamarinds,  wild 
cherries,  cypresses,  and  weeping  willows,  here  and  there  shade  the  banks  of  the  Eu- 
phrates ;  the  waters  of  which,  raised  by  wheels,  irrigate  in  various  spots  groves  of 
Anah.  |  pomegranates,  lemons,  and  sycamores.**  The  town  of  Anahis  one  of 

these  delicious  spots.     It  extends  on  both  sides  of  the  Euphrates,  and  seems  to  be- 

•  Niebuhr,  ii.  410.    Otter,  i.  cap.  11. 

f  Spartian,  Caracalla,  cap.  7.  compare  with  Ammian.  Marcell.  xxiii.  3. 

*  Jladgi-Khalfah,  p.  1170.  ^  §  Niebuhr,  ii.  390. 
I)  Xenophon,  Cyri  Expcd.  i.  c.  5.    Ammian.  Marcell.  xxv.  c.  8. 

1  Travels  and  Observations  of  l)e  la  Boula.y  e-lc-Gouz,  p.  320,  (4to  edit.  1657.) 
**  RauwolPs  Travels  in  the  East,'p.  187.  (in  German.)  Texcira,  Hclaciones,  &c.  p.  135,  (Ant- 
werp edition,  1610,)  Philipi>.  a  SancU  Trinit.  &c. 
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long  to  Arabia  Deserta,  of  which  the  ordinary  run  of  geographers  make  it  the  capital, 
as  if  a  hundred  wandering  independent  tribes  required  or  admitted  of  a  capital.     This 
place  seems  to  be  at  times  the  residence  of  an  emir  or  Arabian  prince,  the  chief  of 
some  powerful  tribe.     On  the  north  of  Anah,  along  the  Euprates,  a  district  covered 
with  mulberries  extends  as  far  as  a  place  called  Balis.     Narrow  paths  lead  through 
its  thickets  to  hidden  hovels.     Here  a  tribe  of  peaceful  Arabs,  the  Beni-  I  country  of 
Semen,  raise  silk-worms,  and  export  the  produce.     This  district,  little  |  zombouk. 
known  to  European  travellers,  is  called  the  country  of  Zombouk.* 

The  caravans  which  carry  goods  from  Bagdat  to  Aleppo  usually  pass  by  Anah.  They 
pay  tribute  to  the  Arabs,  who  reckon  themselves  the  lords  of  the  desert,  even  to  the 
east  of  the  Euphrates.  They  have  to  encounter  the  dangers  of  the  suffocating  winds, 
the  swarms  of  locusts,  and  the  failure  of  water,  as  soon  as  they  depart  from  the  line 
of  the  river.  A  French  traveller  tells  us  that  he  witnessed  one  of  the 
most  appalling  scenes  of  this  kind  between  Anah  and  Ta'ibu.  The  lo- 
custs having  devoured  every  thing,  perished  in  countless  heaps,  poison- 
ing with  their  dead  bodies  the  ponds  which  usually  afforded  water  when  no  springs 
were  near.  This  traveller  saw  a  Turk  running  down  a  hillock  with  despair  in  his 
looks.  "I  am,"  says  he,  "the  most  ill-fated  man  in  the  world.  I  have  purchased, 
at  an  enormous  rate,  two  hundred  young  women,  the  finest  of  Greece  and  Georgia. 
I  brought  them  up  with  great  care,  and  now,  when  arrived  at  the  age  of  marriage,  I 
have  come  with  them  on  my  way  to  Bagdat,  thinking  to  dispose  of  them  to  advan- 
tage. Alas !  they  are  all  now  dying  of  thirst  in  the  desert.  My  despair,  however, 
is  more  tormenting  than  even  theirs."  The  traveller,  turning  round  the  hillock,  be- 
held a  sight  of  horror.  In  the  midst  of  twelve  eunuchs,  and  about  a  hundred  camels, 
he  saw  all  these  girls,  from  twelve  to  fifteen  years  old,  stretched  on  the  ground  in  the 
agonies  of  a  burning  thirst  and  inevitable  death.  Some  had  already  been  buried ;  a 
larger  number  had  fallen  down  by  the  side  of  their  keepers,  who  had  not  sufficient 
strength  left  to  buiy  them.  On  every  hand  were  heard  the  sobs  of  the  dying,  and 
the  cries  of  those  in  whom  enough  of  life  still  remained,  begging  for  a  drop  of  Water. 
The  traveller  hastened  to  open  his  flask,  in  which  a  little  water  was  left,  and  was  now 
offering  it  to  one  of  these  poor  victims.  "  You  fool,"  exclaims  the  Arabian  conductor, 
"would  you  have  us  also  perish  for  the  want  of  water?  and  with  his  arrow  laid  the 
girl  dead  at  his  feet;  laid  hold  of  the  bottle,  and  threatened  the  life  of  any  one  who 
should  dare  to  touch  it.  He  advised  the  Turkish  merchant  to  go  on  to  Ta'ibu  where 
he  would  find  water.  "No,"  says  the  Turk,  "at  Ta'ibu  the  robbers  would  carry  off 
all  my  slaves."  The  Arab  forced  the  traveller  to  accompany  him.  At  the  moment 
of  their  departure  these  unfortunates,  losing  the  last  ray  of  hope,  uttered  a  piercing; 
shriek.  The  Arab  was  affected,  took  one  of  the  girls,  poured  some  drops  of  water 
on  her  burning  lips,  and  placed  her  on  his  camel,  intending  her  as  a  present  to  his 
wife.  The  poor  girl  fainted  repeatedly  on  passing  the  dead  bodies  of  her  companions. 
The  small  stock  of  water  of  the  travellers  was  soon  exhausted,  when  they  discovered 
a  well  of  fresh  clear  water.  Here,  disconcerted  by  the  depth  of  the  well,  and  the 
shortness  of  their  rope,  they  tore  their  clothes  into  strips,  which  they  tied  together, 
and  with  this  frail  cordage  contrived  to  take  up  the  water  in  small  quantities,  dreading 
the  loss  of  their  bucket,  and  the  disappointment  of  their  hopes.  Through  such  perils 
and  anxieties,  they  at  last  found  their  way  to  the  first  stages  of  Syria. "f 

As  the  two  great  rivers  approach  ono  another,  particularly  at  Bagdat,  |  Babylonia, 
where  there  is  only  a  distance  of  a  six  hours  walk  between  them,J  the  desert  passes 
into  an  immense  meadow,  which  only  requires  irrigation  to  yield  prodigious  vegeta- 
ble crops.  This  is  the  ancient  Babylonia,  formed,  like  the  Delta  of  Egypt,  by 
alluvial  soil.  Even  to  the  people  of  the  east,  the  heats  of  this  country  seem  ex- 
cessive^ The  proximity  of  the  mountains  of  Koordistan  renders  the  winters  cold. 
The  flats  are  inundated  by  the  Euphrates  and  the  Tigris,  which  deposite  no  slime 

*  Hadgi-Khalfali,  Turkish  Geography,  p.  1197. 

f  Voyages  des  Indes  Orientales,  par  Carrg.  Paris,  1C99.  vol.  i.    Voyages  de  Pietro  de  la 
Valle,  de  Texeira,  etc. 

t  Niebuhr,  ii.  p.  292.  Ives,  p.  75,  etc. 

§  Hadgi-Khalfah,  p*  1240.  Comp,  Olivier,  Iv.  p.  308,  sgg. 
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like  the  Nile  :  yet  these  natural  irrigations  are  sufficient  to  make  the  fields  of  Bag- 
productions.  |  dat  the  garden  of  Asia.  Here  rice  and  barley  formerly  yielded  a  return 
of  two  hundred  fold.  The  canals  being  at  present  neglected,  the  crops  do  not 
exceed  one-tenth  of  what  they  were.  Cotton  is  cultivated.  The  lemons  and  apricots 
are  excellent.  Indigo  might  undoubtedly  succeed,  and  probably  the  sugar  cane. 
There  is  a  great  want  of  trees.  The  date  is  the  only  one  which  ornaments  the 
fields  ;  the  inhabitants  live  upon  the  fruit,  cover  their  houses  with  the  leaves,  and 
springs  of  I  make  their  posts  of  the  trunks.  Along  the  Tigris,  springs  of  naphtha 
ien*  I  and  bitumen  are  found  in  great  number.  The  black  bitumen  serves  in- 
stead of  oil.  The  white  or  naphtha  is  esteemed  a  valuable  drug.*  They  adhere 
to  the  ancient  custom  of  pitching  over  with  bitumen  the  vessels  of  willow  basket- 
work  in  which  they  navigate  the  river.  This  substance  is  in  such  abundance,  that 
it  is  allowed  to  flow  into  the  Tigris,  where,  floating  on  the  surface,  it  is  sometimes 
set  on  fire  by  the  boatmen,  and  exhibits  the  appearance  of  a  burning  river. 
Bagdat.  |  Bagdat,  the  second  Babylon,  the  ancient  residence  of  the  Kaliphs,  and 
the  theatre  of  so  many  oriental  tales,  contains  at  the  present  day,  rather  less  than 
80,000  inhabitants,  of  whom  50,000  are  Arabs.  Adorned  with  fine  bazars,  it  has 
the  air  of  a  Persian  rather  than  a  Turkish  city,  but  the  streets  are  extremely  dirty, 
and  the  houses  destitute  of  elegance.  The  city,  properly  so  called,  is  protected  by 
a  high  wall.  Manufactures  of  cotton  cloths  and  velvets,  together  with  the  trade  of 
India,  contribute  to  the  opulence  of  the  inhabitants,  whose  manners  preserve  some 
remains  of  the  politeness  which  distinguished  the  brilliant  court  of  the  Kaliphs.f 
A  traveller  remarks,  with  astonishment,  that  in  this  place  there  is  no  such  thing  as 
the  slaughtering  of  oxen.  The  Turkish  geographer  informs  us  that  this  arose  from 
a  law  of  the  Abbassides  made  for  the  encouragement  of  agriculture.  J  The  pasha  of 
Bagdat,  whose  dominion  extends  from  Bassora  to  Orfa,  and  frdm  Sherzoor  to  the 
ruins  of  Babylon,  can  raise  50,000  soldiers,  and  yields  but  little  submission  to  the 
Sublime  Porte. 

Below  Bagdat,  the  ruins  called  Al-Modain,  or  the  Two  Cities,  have 

attracted  the  attention  of  every  traveller.  One  of  them  is  unquestionably 
the  ancient  Ctesiphon;  but  the  other,  which  lies  on  the  western  side  of  the  river,  is 
not  Seleucia,  as  all  the  travellers  affirm.§  It  is  Kochos,  a  fortress  situated  opposite 
to  Seleucia,  and  which  according  to  the  positive  testimony  of  Arrian  and  Gregory 
of  Nazianzus,  was  different  from  Seleucia.  ||  The  ruins  of  the  latter  must  be  found 
three  miles  at  least  from  the  Tigris,  on  a  canal  of  communication  between  that  river 
and  the  Euphrates.  It  is  at  Ctesiphon  that  we  find  the  admirable  ancient  buildings, 
called  Takt-Kesroo,  which  according  to  the  most  general  opinion,  means  the  palace 
of  Chosroes.H  The  whole  country  is  strewed  over  with  the  debris  of  Grecian,' 
Roman,  and  Arabian  towns,  confounded  in  the  same  mass  of  rubbish.  In  the  eighth 
century,  the  towns  of  Samarah,  Harounieh,  and  Djasserik,  formed,  so  to  speak,  one 
street  of  twenty-eight  miles.  Their  ruins,  as  seen  by  Tavernier,  bear  testimony  to 
the  truth  of  this  account.** 

None  of  these  cities,  however,  made  any  approach  in  magnificence  to 

the  celebrated  Babylon,  the  remains  of  which  occupy  a  whole  district  in 
the  environs  of  Helleh.  Built  of  bricks  cemented  with  bitumen,  the  buildings  of  this 
city,  which,  in  the  first  century  of  the  vulgar  era,  was  a  deserted  place,  cohering  in 
large  masses  in  their  fall,  have  formed  hillocks  which  the  drifted  earth  collected  by 
length  of  time  has  smoothed  over  and  almost  effaced.  Daily,  however,  quantities 
of  bricks  are  dug  out  bearing  inscriptions;  some  in  relief  are  dated  in  the  Arabian 
era;  others  in  hollow  letters  belonging  to  the  ancient  Babylonians.  These  bricks 

are  still  the  subject  of  many  learned  discussions.ff  Helleh,  a  flourishing 


Ruins  of  Seleu- 
cia,  Ctesiphon, 
&c. 


Ruim  of  Ba- 
bylon. 


*  Nlebuhr,  Voyage,  ii.  336,  Otter,  1.  i.  cap.  14. 

f  Olivier,  iv.  325.     Rousseau,  Description  du  pacalick  de  Bagdad. 

*  Djehan  Numa,  p.  1286.  MS.  translator!.  §  Pietro  de  la  Valle,  Olivier,  Otter,  etc. 
||  Mannert,  Geographic  des  Grecs  et  des  Romains,  t.  v.  p.  i.  p.  397,  403,  sqq. 

H  P.  de  la  Valle,  Viaggi,  lett.  17.    Olivier  iv.  403. 
*  Hadgi-Khalfah,  p.  1270.    Tavernier,  i.  ii.  cap.  7. 
ft  Benuchamp,  Memoire,  &c.  Jovirn.  des  SgaYans*  1790.    Hager,  Mem,  sur  lea  inscriptions 
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manufacturing  town,  of  considerable  size,  agreeably  situated  in  a  forest  of  palms, 
seems  to  be  entirely  built  of  bricks  taken  from  the  ruins  of  Babylon.  The  famous 
tower  of  Nimrod,  a  large  square  mass  of  ruinous  walls,  is  six  miles  from  Helleh ;  a 
circumstance  which,  when  we  consider  the  immense  extent  of  Babylon,  is  not  incon- 
sistent with  the  belief  that  this  is  the  ancient  temple  of  Belus. 

On  the  west  of  Helleh,  there  are  two  towns,  which,  in  the  eyes  of  the  Persians, 
and  all  the  Shiites,  are  rendered  sacred  by  the  memory  of  two  of  the  greatest  mar- 
tyrs of  that  sect.     These  are  Meshed  Ali  and  Meshed  Housein,  lately  1  Meshed  AH, 
filled  with  riches  accumulated  by  the  devotion  of  the  Persians,  but  car-  |  and  Houiein' 
ried  off  by  the  ferocious  Wahabees  to  the  middle  of  their  deserts.     In  the  same  part 
of  the  country,  the  celebrated  city  of  Kufa,  the  seat  of  a  learned  school  |  Kufa. 
which  gave  to  the  old  Arabian  characters  the  name  of  Kufic,  has  left  very  inconsi- 
derable ruins.     We  know  not  the  full  extent  of  lakes  and  morasses  formed  in  this 
quarter  by  means  of  canals  connected  with  the  Euphrates.     Tavernier  seems  to  have 
followed  them  farther  west  than  any  traveller  of  our  times.     There  is,  in  the  direc- 
tion of  the  Euphrates,  a  long  succession  of  morasses,  or,  as  they  are  called  in  that 
country,  betha'is,  in  the  midst  of  which  is  the  village  of  Djamdeh,  the  capital  of  a 
race  of  people  who  worship  the  heavenly  bodies,  and  consider  themselves  as  the  pos- 
terity of  Seth.* 

Descending  the  Shat-el-Arab,  formed  by  the  junction  of  the  two  rivers,  we  find 
the  low  countries  covered  by  the  tide,  and  thus  rendered  barren;  the  more  elevated 
grounds  forming  a  continued  forest  of  palms. 

Basra  or  Bassora,  below  the  junction,  may  be  considered  as  an  inde-  |  Bassora. 
pendent  Arabian  state,  which  pays  to  the  Grand  Signior  an  uncertain  homage.  The 
city  contains  from  15  to  20,000  inhabitants.  Its  harbour  forms  a  station  of  commer- 
cial intercourse  between  Europe  and  Asia.  Here  the  different  products  of  India  are 
exchanged  for  those  of  Persia.  It  is  the  point  of  departure  of  the  wealthy  caravans 
which  terminate  their  journey  in  the  different  cities  of  Asiatic  Turkey,  f 

The  Arabs  of  Bassora  are  very  exact  in  preserving  the  genealogy,  not  only  of  their 
horses,  but  even  of  their  pigeons  and  their  rams.  The  latter  are  said  to  be  distin- 
guished by  a  white  ring  round  the  tip  of  the  ear,  a  mark  impressed  by  the  fingers  of 
the  prophet  on  the  first  animal  of  the  race,  j 

llabyl.  Niebuhr,  in  Zach,  Correspondance,  vii.  433,  where  he  corrects  the  views  given  in  his 
Travels. 

*  Hadgi-Khalfah,  p.  1272.  f  Olivier  iv.  near  the  end.  *  Hadgi-Khalfali,  p.  1226. 
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Divisions  of  the  Countries  on  the  Tigris  and  Euphrates. 


Modern  Divisions. 

Chief  Towns. 

Ancient  divisions. 

PasWlic  of  Ears. 

Kars  (Kartze)  -     -     -     - 
Bayazid       -     -     -     -     - 

Chorzene. 
Basenia. 

'Erzroom  (Arze)     -     -  ]  •_. 

Carina. 

TVT  o  1  «  r/  lr  o  Y/\ 

TW    1 

Pashalic  of  Erzroom.< 

ITlcLlcLZcL* 

Hisperatis. 
Acilisene. 

•^ 

A  f^QTlOTIIi 

13 

Tfoi-rt 

J\.  I  /»dl  1  1/  1  1  o  * 

B. 

rVan(Iban)  

Vaspuracania. 

P 

Pashalic  of  Van.    < 

Arsissa. 
Moxoene. 

I 

Bagravandene. 

r  Diarbekir  (Amida)      -     - 

Sophene. 

Pashalic  of  Diar-      !  Merdin  (Miredis)  -     -     - 

bekir.                     j  Nesibin  (Nisibis)  -     -     - 

Mygdonia.                     ^j   g 

I 

Anthemusia. 

Ancient  Pashalic       f^fa  (Ed,C*Sa)  ','"' 
e  r,  c                 \  Charran  (Charrge)  -     -     - 

Osrhoene. 
Chalcitis.                        ^  | 

01  Una,              •< 
(below  Bagdad.) 

Kacca  (Nicephorium) 

Gausanitis. 
Ancobaritis. 

r  Mosul  (Labbana?)      -     - 

Acabene.                      J 

Pashalic  of  Mosul.   J  ^J^J5  (]ViniVc"  of" 

L     the  Romans  ?)    -     -     - 

Assyria. 

r  "Rprl1i«z 

Corduene,  Gordyene. 

J> 

Gordynesia. 

v  V*^ 

Koordistan.          < 

|^1«      lr»rvi£i»»"1r 

Arapachitis.                   ^ 

•1. 

vTlllId.IIJt/1  1H.                                                       " 

Kara-Dgiolan   -     ... 

F 

A    I  >  1  M  rl  1  •  1 

A    J*  r»V*  Artst 

fBagdat  (Sittace?)  -     -     - 

Sittacene.                      "|   * 

Pashalic  of  BagdatJHelleh(Babylon)-     _     m 

Apolloniatis.                   1  «? 
Babylonia.                       [   § 

T> 

Chaldaja.                       J   5' 

JV.  J5.  The  obscurity  in  which  the  ancient  and  modern  geography  of  the  countries  on  the 
Euphrates  is  in  some  measure  involved,  does  not  admit  of  our  giving  synoptic  descriptions  in 
great  detail ;  nevertheless,  in  order  to  prove  that  we  have  taken  some  pains  1o  clear  this  part 
of  geography  from  confusion,  we  present  to  the  learned  part  of  our  readers  the  following  essay 
upon  the  divisions  of  Armenia. 
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DIVISIONS  OF  ARMENIA, 

According  to  the  Armenian  History,  composed  by  Moses  of  Chorene  in  the  Fifth 
Century,  compared  with  those  known  to  the  Greeks  and  Romans.* 


Great  Divisions  op 
Provinces. 

Small  Divisions  according 
to  Moses. 

Grecian  and  Ro- 
man Divisions. 

Corresponding  Modern 
Names. 

I/aramtis  ~     • 

f^ryrnom  ftprriforv  ^ 

Cnprn 

ijlisperatis     • 

To»-jp»>  ^TTAwn  ^ 

[.  Upper  Armenia 
—  at  the  head  of« 
the  Euphrates. 

Derzane    -    -     -    - 

Xerxene  or 
Derxenet 
Akilisene 

To  the  south  of  Erzroom. 

F.o-kpliq 

[I.  ArmeniaQuar- 
ta  —  the     ridge 

^  (And  five  others) 
•  Chorzene  -     -     -     - 
Hastiane  -    -    -    - 

Balahuwitia    -     -     - 

Unknown 
ChorzeneJ    - 
Astianene, 
Austanitis. 
Bolbene?  "  -- 
Sophene  - 

Unknown. 
Kars. 
Uncertain. 
Idem. 

Part  of  Diarbekir 

from    Ears    to" 
Diarbekir. 

Shadacha  -     -     -     - 
Hanista     -     -     -     - 

./And  three  others)  - 

Soducene?    - 
Asetene,  An- 
sitene  -     - 
Unknown     ,-? 
\rzanene      ~ 

Uncertain. 
Uncertain. 

Unknown. 

[II.     Alznia  —  on 
the  Tigris.     -  £ 

Nephercerta  -     -.    - 
(And  eight  others)    - 

fT'arnn    . 

Uncertain 
Unknown 
T^fnifanitiiirnll 

Meiafarikin,  town. 
Uncertain. 

Tnrn 

Hnrkh  . 

(  T^jmili^pnf*^ 

—  between  the 
Murad  and  the 
lake  Van. 

V.  Moca,  between 
the     provinces  < 
III.  and  IV. 

Corchorunia   -     -     - 
Beznunia  -     -     -     - 
^(And  thirteen  others) 

Slshensis     -     -     -."•'  - 
(And  eight  others)    - 
'Corduza    -     -     -     - 

Uncertain 
Unknown    V» 
Idem  -     -     - 

Moxoene   v/r_ 
Isenchi     -     - 
Uncertain 
Gordyeus,Cor 
duene  -     - 
Atropatcne 

the  Murad. 
Hali-Carcara. 
Upon  lake  Van.H 
Uncertain. 
Moush,  near  lake  Van. 
Unknown. 
Idem. 
In  Koordistan. 

VI.  Corzaea  —  the 
north  of  Koor- 
distan. 

Garthunisia    -     -     - 
Albacia      -     ... 

.(And  four  others) 

Proper 
Gordynesia  - 
Unknown 

Idem  -     -     - 

sia.) 
In  Koordistan. 
Albak,  town  of  Adjerbid- 
jan. 
Uncertain. 

*  Pliny  says  that  Armenia  was  divided  into  120  Strategic,  vii.  9.  and  Ptolemy  names  twen- 
ty-one of  them.  Strabo  and  Tacitus  also  give  some  names.  Moses  of  Chorene  points  out 
fifteen  great  provinces,  and  187  sub-divisions;  it  appears  to  us  almost  certain  that  he  has  not 
given  a  just  classification  of  the  subdivisions;  and  in  that  case  all  efforts  to  explain  this  dis- 
torted topography  must  fall  to  the  ground ;  but  the  select  results  which  we  have  extracted 
may  elucidate  both  the  ancient  and  modern  geography,  by  showing  their  correspondence  with 
each  other. 

f  Xerxene,  Strabo,  p.  801.  edit.  Almel.  Derxene.  Pliny,  v.  24. 

t  This  is  probably  the  Katarzene  of  Ptolemy  ;  but  the  Chorzane  or  Chorzianene  of  Proco- 
pius,  (de  JEdif.  ii.  3.  de  Bello  Pers.  ii.  24.)  should  be  quite  to  the  south  of  Armenia,  by  the 
side  of  Sophene.  Mannert. 

§  Tac.  Annal.  xiv.  25. 

II  This  lake  bore  the  name  of  Beznunius,  Mos.  Chor.  Hist.  Arm.  p.  31. 

K  Tac.  Annal.  xiii.  37. 
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Corresponding  Modern 
Names. 

fll.'Persarmenia  ( 

•  TVTniMJi     — 

Vtarund»*    - 

Merend,  (Persian.) 

—  a  part  of  Ad-  <  Zarchuwan     -     -     - 

Jnknown     •*.;• 

Zorova. 

jerbidjan.            1  And  others     -     -     - 

dem  -     -     - 

Jncertain. 

rill.    Vaspurca- 

'Iban,  capitalt      -     - 

Jncertain 

Van. 

nia  —  the    Vas- 

Argissacovita       -     - 

Arsisa      -     - 

Argis  Territory. 

puracan  of  mo- 

Artazaca  -     -     -     - 

\rtaxata  -     - 

Jncertain. 

dern  maps,  with  < 

Golthene   -     -    -     - 

Golthene  -     - 

'dem. 

a  great  part  of 

Naxuana  -     -     -     - 

Naxuana 

NTachtchrvfan. 

Erivan. 

..  And  thirty-one  others 

Jnknown 

Jncertain. 

r                                     •         •         •         • 

Unknown 

Siunikh,  a  district  to  the 

IX.      Syria—  the) 

SW.  of  the  lake  Erivan. 

Siunikh.             |  Sissacene  -    -    -    - 

Sibacene?     - 

[Jncertain. 

L  And  nine  others  -     - 

[Jnknown 

[dem. 

X.     Arsacha—  to  f  Irania  major  -     -     - 

Jncertain     - 

Erivan,  called  also  Iran. 

the  S.  and  E.  <  Muchania       ... 

Idem  --- 

Moghan? 

of  lake  Erivan.  (  And  twelve  others    - 

Idem  --- 

Uncertain. 

XI.  Phaetacarania  fBagawene      -     -     - 

Bagravan-     "1 

slono 

—  to  the  south  1  Aleuanej  -     -     -     - 

I 

Unknown       \ 

tn  Adjerbidjan. 

of  the  former.    1  And  ten  others    -     - 

Idem  -     -     J 

XII.  Utia—on  the  futia  proper     -     -     - 
river  Harpasu,  1  Shicassene      .     .     . 

Otene||     -    - 
Sacassene 

In  Erivan. 
Uncertain. 

the        ancient]  And  gix  otherg     .    . 
Usis.S                I 

Unknown 

Idem. 

J 

Gazarene 

Gurgistan. 

Colbophoria   -     -     - 

Cholobetene 

Unknown. 

Threlia      -     -     -     - 

Uncertain 

Trialetia,  (Georgia.) 

XIII.Gugariair  — 
in  Georgia. 

Gangaria  -     -     -    - 
Taschira   -     -     -     - 

Gangara**    - 
Unknown 

Uncertain. 
Taschir,  (Georgia.) 

O 

Artavania  -     -     -     - 

Idem  -     -     - 

Artawand,  (Georgia.) 

Zavachia  -     -     -     - 

Idem  -     -     - 

Zavach,  (Georgia.) 

And  three  others 

Idem  -     -     - 

Uncertain. 

XIV.     Taya—  in 
Georgia? 

Choluajt      - 
SurtaJJ    -     - 
Uncertain 

In  the  Upper  Koor. 
Idem. 
Uncertain. 

•  And  six  others     -     - 

•  Ptolemy  places  these  people  upon  the  lake  of  Urmia,  (Wahl  ) 

f  Cedrenus  is  the  first  who  names  this  town,  Iban^pronounced  Iwan,  synonymous  with  Van. 

\  Notwithstanding  the  similarity  of  names,  the  position  will  not  permit  us  to  regard  it  as  the 
Aluanis  of  Ptolemy  on  the  Chaboras. 

§  MMS.  of  Pliny,  vi.  9,  (Mannert.) 

H  Pliny,  vi.  13,  Stephan.  Byzant,  in  voce. 

1  From  the  position  of  the  cantons  known  to  belong  to  this  province,  we  cannot  avoid  re- 
c«gnizlng  in  Gugaria  a  corruption  of  Kurgia  or  Gurgistan,  names  given  to  Georgia,  (Wiihl.) 

**  A  town  of  Albania  Ptolem.  edit,  of  Erasmus. 

fj-  According  to  Ptolemy,  a  town  on  the  southern  arm  of  the  Phasis;  but  this  arm  appears 
to  be  the  upper  part  of  the  Koor  or  Cyrus. 

4$  A  town  on  the  Phasis. 


lit.  SYttIA  AND  PALESTINE. 


349 


Continuation  of  Table  of  Divisions  of  Armenia. 


Great  Divisions  or 
Provinces. 

Small  Divisions  according 
to  Moses. 

Grecian  and  Ro- 
man Divisions. 

Corresponding  Modern 
Names. 

rBasenia     -     -     -     - 

Unknown 

Pasin-Sufla? 

Arsarunia  -     -     -     - 

Idem  -     -     - 

Upon  the  Araxes  to  the 

N.  of  Eschmiazin. 

XV.     Araratia  — 
round  the  Ara-< 
rat. 

Siracia       -     -     -     - 
Bagrevandaf       -  ,   - 
Vanandia  -     -     -.  V 

[dem*      -     - 
Bagravandenei 
Phanenel    •  '*. 

Upon  the  Sanki. 
Uncertain. 
Idem. 

Malaza      -     -     -    *^ 

Uncertain 

Melazkerd  —  town. 

.And  fourteen  others 

Idem  -     -     - 

Uncertain. 

BOOK  XXVIII. 
TURKEY  IN  ASIA. 


PART  III. 

Syria  and  Palestine. 

THOSE  countries  belonging  to  Asiatic  Turkey  which  remain  to  be  described,  have 
so  frequently  attracted  the  attention  of  travellers,  that  a  large  library  might  be  formed 
of  the  accounts  of  them  which  have  been  published.  Two  or  three  pages  would 
scarcely  contain  the  names  of  the  pilgrims  who  have  left  journals  of  their  I  works  oaSy. 
travels  in  the  Holy  Land,  works  full  of  repetition  and  puerility,  yet  claim-  |  ria* 
ing  the  examination  of  the  enlightened  critic.  From  these,  compared  with  the  writ- 
ings of  Abulfeda  and  Josephus,  the  learned  Busching  has  formed  an  excellent  geo- 
graphical treatise.  In  modern  times  we  have  judicious  missionaries,  such  as  Dan- 
dini ;  antiquaries  as  Wood ;  and  naturalists  as  Maundrell  and  Hasselquist,  who  have 
ably  elucidated  particular  parts  of  these  countries.  It  was  reserved  for  the  genius 
of  Volney  to  combine  these  detached  accounts  with  the  fruits  of  his  own  observation 
and  study,  so  as  to  present  the  world  with  a  complete  description  of  Syria.  As  the 
nature  of  the  present  work  does  not  admit  of  minute  topographical  descriptions,  we 
may,  in  a  general  way,  refer  for  such  details  to  the  researches  of  Busching  and  of 
Volney. 

On  the  north-east,  Syria  is  bounded  by  the  Euphrates;  on  the  north,  |  Boundaries, 
by  Mount  Amanus,  the  modern  Almadagh ;  on  the  west,  by  the  Mediterranean ;  on 
the  east,  its  deserts  and  those  of  Arabia  are  confounded,  no  constant  frontier  lino 
having  been  pointed  out  either  by  the  ancients  or  the  modems.  Among  the  ancients, 
Palmyra,  Damascus,  and  the  Dead  Sea  were  the  extreme  points  of  this  country. 
By  the  modems  the  ruins  of  Palmyra  are  considered  as  belonging  to  Arabia  Deserta.  J 
In  the  midst  of  a  similar  uncertainty  on  the  south,  a  straight  line  drawn  from  the 
end  of  the  Dead  Sea  to  the  mouth  of  the  small  stream  of  El-Arish,  offers  the  only 
boundary  that  can  be  assigned  between  Syria  on  the  one  hand  and  Arabia  Petrea  and 
Egypt  on  the  other/ 

*  The  distance*  prevent  us  from  placing  the  Siraces  here,  a  people  on  the  north  of  Caucasus, 
f  The  position  prevents  us  from  recognizing  in  this  canton  the  Bagravandene  of  the  an- 
cients, notwithstanding  the  resemblance  of  the  names, 

*  Herod,  ii,  12. 
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K*me*.  |  The  original  name  given  to  this  country  by  the  inhabitants  was  Jtram-9 
whence  the  Arimi  of  Homer.  The  Arabs  call  it  Bar-el-sham,  "the  shore  on  the  left," 
in  contradistinction  to  Yemen,  or  the  country  on  the  right.  These  denominations  refer 
to  the  position  of  Mecca,  and  proceed  on  the  idea  that  Syria  forms  a  part  of  Arabia.* 
Moontt'mi.  |  The  mountains  of  Syria  are  not  all  ramifications  of  Mount  Taurus. 
Mount  Rossus,  a  prolongation  from  Arnanus,  terminates  at  the  valley  of  Orontes. 
Other  heights  skirt  the  Euphrates,  and  extend  towards  Palmyra.  But  the  proper 
Syrian  chain  begins  on  the  south  of  Antioch,  by  the  huge  peak  of  Mount  Casius, 
which  shoots  up  to  the  heavens  its  needle-like  point,  encircled  with  forests,  j  The 
same  chain,  under  various  names,  follows  the  direction  of  the  shore  of  the  Medi- 
terranean, being  in  general  at  no  greater  distance  than  twenty  or  twenty-four  miles 
from  the  sea.  Mount  Libanus  forms  its  most  elevated  summit.  This  chain,  which 
extends  between  the  parallels  of  Acre  and  of  Tripoli,  and  the  summit  of  which, 
called  Hermon  in  Scripture,  is  between  Damascus  and  Holiopolis,  is  divided  into 
two,  one  on  the  west,  which  looks  to  the  Mediterranean,  and  the  other  on  the  east, 
which  bounds  the  plains  of  Damascus.  This  last  received  from  the  Syrian  Greeks 
the  name  of  Anti-Libanus,  a  name  unknown  among  the  natives,  and  which,  being 
employed  somewhat  arbitrarily  by  historians,  has  given  rise  to  unprofitable  discus- 
sions. J  Libanus  and  all  the  mountains  of  Syria  present  frequent  ruins  of  towers 
and  fortified  places.  They  are  composed  of  a  calcareous  rock,  whitish,  bard,  and 
ringing  when  struck.  The  granite  scarcely  begins  to^nake  its  appearance  till  we 
come  to  the  neighbourhood  of  Mount  Sinai  and  the  Red  Sea.  Near  Damascus 
there  are  immense  caverns,  one  of  which  is  capable  of  containing  4000  men.  The 
valley  of  Jordan  offers  many  traces  of  volcanoes.  The  bituminous  and 
sulphurous  water  of  Lake  Asphaltites,  the  lavas  and  pumice  thrown 
out  on  its  banks,  and  the  warm  bath  of  Tabarieh,  show  that  this  valley  has  been  the 
theatre  of  a  fire  not  yet  extinguished.  Volumes  of  smoke  are  often  observed  to 
escape  from  Lake  Asphaltites,  and  new  crevices  are  found  on  its  margin.  Strabo, 
says,  that  according  to  the  local  tradition  of  the  country,  the  site  of  this  lake  was 
once  occupied  by  thirteen  flourishing  and  populous  towns,  which  were  swallowed  up 
by  an  earthquake.  He  states,  however,  that  this  catastrophe  was  ascribed  by  the 
Karthquakei.  |  philosopher  Eratosthenes  to  a  simple  subsiding  of  the  surface.  The 
eruptions  have  long  ceased,  but  the  earrhquakes,  which  form  to  them  a  sort  of  inter- 
ludes, sometimes  still  occur  in  this  district.  That  coast  in  general  is  subject  to  them, 
and  several  instances  are  recorded  in  history,  which  have  produced  marked  revolu- 
tions on  the  surface  of  Antiochia,  Laodicea,  Tripoli,  Beryta,  Sidon,  and  Tyre.  So 
lately  as  1759,  one  of  them  occurred,  which  was  productive  of  extensive  devasta- 
tions. We  are  told  that  more  than  20,000  lives  were  destroyed  by  it  in  the  valley 
of  Balbec.  The  losses  thus  occasioned  are  not  yet  repaired.  It  is  observed  that 
the  earthquakes  of  Syria  are  almost  wholly  confined  to  the  winter  season  after  the 
autumnal  rains. 

Riveri.  |  The  Orontes  and  Jordan  both  have  their  rise  on  Mount  Libanus ; 
the  former  runs  to  the  north,  the  latter  to  the  south.  The  Orontes  is  undoubtedly 
the  first  of  the  Syrian  rivers  ;  yet  were  it  not  for  the  numerous  bars  which  dam  up 
its  waters,  it  would  be  completely  drj-  in  summer.  The  water  thus  retained  requires 
the  aid  of  machinery  to  raise  it  for  the  supply  of  the  adjoining  plains.  Hence  it  has 
received  the  modem  name  of  Jlasi  or  the  Obstinate. IF  The  Jordan,  which  Voltaire 
treats  with  contempt,  is  represented  by  Pliny  the  naturalist  as  a  fine  limpid  river, 
large  enough  for  the  valley  which  it  waters  ;  and  the  same  account  is  given  of  it  by 
the  greater  part  of  travellers.  Among  the  other  rivers,  which  in  general  are  only 
entitled  to  the  names  of  rivulets,  the  Casmy  or  Casimir,  to  the  north  of  Tyre,  seems 
to  be  the  Leontes  of  the  ancients ;  the  Nahar-el-kebir  is  the  Eleutherus,  the  boun- 

•  Herod,  ii.  12.  f  Ammian,  Marcell,  Xlii.  ch.  33. 

*  Reland,  Palxstina.  Busching,  Asia,  i.  245,  sqq.    Mannert,  Geographic  de*  Grecs  et  des 
Remains,  vi.  part  i.  341,  &c. 

§  Volr.ey,  Travels  in  Syria,  i.  272.  II  Strabo,  xvi,  p.  226.  edit.  Atrebat. 

1  Abulfeda,  tab,  Syrix,  p.  150.     K«hler*s  edition. 
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dary  of  Phoenicia,  where,  according  to  a  fabulous  tradition,  the  Emperor  Frederic 
Barbarossa  perished. 

The  numerous  traverse  barriers  which  stop  the  waters  of  the  Syrian  rivers,  give 
origin  to  many  lakes.     The  valley  of  the  Orontes  contains  the  Bahar-  \  Lake* 
el-Kades  near  Hems,  the  lake  of  Apamea,  through  which  the  river  flows,  and  that 
of  Antioch. 

In  the  eastern  and  southern  districts  there  are  lakes  without  any  out- 
let. Such  are  the  lake  of  Acla,  and  that  of  Old  Aleppo,  both  of  which 
are  saline.  The  lake  called  El-margi,  or  the  lake  of  the  meadows,  not  far  from  Da- 
mascus, resembles  the  selenitic  waters  of  the  neighbouring  mountains.  The  most 
celebrated  of  them  all,  lake  Asphaltites,  or  the  Dead  Sea,  has  probably  always  been, 
as  it  now  is,  without  any  communication  with  the  sea. 

Syria  has  three  distinct  climates.  The  summits  of  Libanus,  covered  |  climate, 
with  snow,  diffuse  a  salubrious  coolness  through  the  interior  ;  while  the  maritime 
low  situations  are  constantly  subjected  to  heat,  accompanied  with  humidity ;  and  the 
adjoining  plains  of  Arabia  Deserta  are  exposed  to  a  dry  and  scorching  heat.  The 
seasons  and  the  productions  consequently  vary.  In  the  mountains  the  order  of  the 
seasons  very  nearly  resembles  that  of  the  middle  of  France  ;  the  winter,  lasting  from 
November  to  March,  is  sharp  and  rigorous.  No  year  passes  without  falls  of  snow, 
which  often  cover  the  surface  to  the  depth  of  several  feet  during  entire  months.  The 
spring  and  autumn  are  agreeable,  and  the  summer  not  oppressive.  In  the  plains,  on 
the  contrary,  as  soon  as  the  sun  has  passed  the  equator,  a  sudden  transition  takes 
place  to  overpowering  heats,  which  continue  till  October.  But,  to  compensate  for 
this,  the  winter  is  so  temperate,  that  orange  trees,  dates,  bananas,  and  other  delicate 
fruits,  grow  in  the  open  field.  Thus  the  space  of  a  few  hours  forms  the  transition 
from  spring  to  winter.* 

If  the  advantages  of  nature  were  duly  seconded  by  the  efforts  of  hu-  |  Fertility. 
man  art,  we  might,  in  the  space  of  twenty  leagues,  bring  together  in  Syria  the  vege- 
table riches  of  the  most  distant  countries.  Besides  wheat,  rye,  barley,  beans,  and 
the  cotton  plant,  which  are  cultivated  every  where,  there  are  several  objects  of  uti- 
lity or  pleasure  peculiar  to  different  localities.  Palestine  abounds  in  sesamum,  which 
affords  oil ;  and  in  doura,  similar  to  that  of  Egypt.  Maize  thrives  in  the  light  soil 
of  Balbec,  and  rice  is  cultivated  with  success  along  the  marsh  of  Haoule.  Within 
these  twenty  years  sugar  canes  have  been  introduced  into  the  gardens  of  Saide  and 
Bairout,  which  equal  those  of  the  Delta.  Indigo  grows  without  culture  on  the  banks 
of  Jordan,  in  the  country  of  Basan,  and  only  requires  a  little, care  to  acquire  a  good 
quality.  The  hills  of  Latakie  produce  tobacco,  which  creates  a  commercial  inter- 
course with  Damietta  and  Cairo.  This  crop  is  at  present  cultivated  in  all  the  moun- 
tains. As  for  trees,  the  olive  of  Provence  grows  at  Antioch  and  Ramli  to  the  height 
of  the  oak.  The  white  mulberry  forms  the  riches  of  the  country  of  the  Druses,  by 
the  beautiful  silks  which  are  obtained  from  it;  and  the  vine,  raised  on  poles,  or  creep- 
ing along  the  ground,  furnishes  red  and  white  wines  equal  to  those  of  Bourdeaux. 
Jaffa  boasts  her  lemons,  and  her  water-melons  ;  Gama  possesses  both  the  dates  of 
Mecca,  and  the  pomegranates  of  Algiers.  Tripoli  has  oranges  equal  to  those  of 
Malta;  Bairout  has  figs  like  Marseilles,  and  bananas  like  St.  Domingo.  Aleppo 
is  unequalled  for  pistachio-nuts ;  and  Damascus  possesses  all  the  fruits  of  Europe  : 
apples,  plums,  and  peaches,  grow  with  equal  facility  on  her  rocky  soil.f  Niebuhr  is 
of  opinion  that  the  Arabian  coffee-shrub  might  be  cultivated  in  Palestine. 

Syria  produces  all  our  domestic  animals,  to  which  are  added  the  buf-  |  Animal*, 
falo  and  the  camel.     The  gazels  occupy  the  place  of  our  deer:  for  wolves  it  has 
jackals,  hyenas,  and  ounces ;  which  last  have  sometimes  been  mistaken  for  tigers. 
None  of  thess  ferocious  animals  occasion  ravages  equal  to  those  of  tlje  |  Locust*, 
locust.     An  unusually  mild  winter  generates  this  animal  in  swarms  irrthe  deserts  of 
Arabia.     Their  armies,  which  darken  the  sky,  fall  down  on  the  plains  of  Syria. 
Grass,  foliage,  and  every  description  of  vegetation,  are  completely  consumed  in  their 
track.  The  approach  of  these  formidable  swarms  spreads  universal  terror,  and  their 

*  Volney,  i.  284,  Stc.  f  Volncy,  ii,  127,  153,  164,  230. 
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visit  is  followed  by  certain  famine.  The  sole  hope  of  the  Syrian,  under  this  calamity, 
is  in  a  bird  called  samarmar,  which  devours  the  insects,  and  tfle  south-cast  winds, 
which  drive  them  into  the  waters  of  the  Mediterranean.  There  is  a  species  of  locusts 
which  furnishes  a  tolerable  article  of  food  to  man.* 

inhabitants.  |  Syria,  successively  invaded  by  the  Persians,  the  Greeks,  the  Arabs, 
the  Crusaders,  and  the  Turks,  presents  a  very  mixed  population.  The  original  inha- 
bitants, amalgamated  with  the  Greeks,  form  a  very  small  proportion  of  the  whole. 
All  civil  and  military  employments  are  in  the  hands  of  the  Turks.  A  great  many 
Arabs  are  settled  as  cidtivators.  There  are  likewise  many  Bedouin  or  wandering 
Arabs,  especially  in  the  pashalic  of  Damascus.  In  that  of  Aleppo  there  are  hordes 
of  Turcomans  and  Koords.  The  Druses,  the  Motoualis,  the  Ansarie,  and  the  Ma- 
ronites,  constitute  small  nations  which  will  be  particularly  described  in  their  proper 
Language.  |  place.  The  old  Syrian  language  is  only  spoken  in  a  few  districts,  chiefly 
in  the  neighbourhood  of  Damascus  and  Mount  Libanus,  and  in  less  purity  than  in 
Mesopotamia,  at  Orfa,  and  at  Harran.f  The  Arabic  predominates  both  in  the  coun- 
try and  the  towns.  The  Nabathean  language  is  a  corrupt  mixture  of  Syriac  and 
Religion.  I  Chaldee,  spoken  by  the  peasantry  or  Nabayoth.  Of  the  different  Chris- 
tian sects  tolerated  in  this  country,  those  of  the  Greek  church  are  the  most  nume- 
rous. The  nickname  of  Melchites,  or  royalists,  which  is  given  to  them,  is  a  relic  of 
the  bad  policy  of  the  Byzantine  emperors,  who  intermeddled  with  theological  dis- 
putes. The  Jacobites  have  many  adherents.  The  Maronites  are  connected  with 
the  church  of  Rome.  The  religion  of  the  Druses,  and  still  more  that  of  the  An- 
sarie, consist  of  a  mixture  of  old  Syrian  faiths,  and  some  principles  of  the  Maho- 
metan system.  The  Motoualis  follow  the  doctrines  of  Ali,  which  the  Turks  hold  in 
detestation.  In  addition  to  these  are  the  Chinganes  or  Bohemians  ;J  and  the  Be- 
douin Arabs,  whb,  if  they  have  any  religious  principles,  have  at  least  no  forms  of 
worship.  There  are  also  some  European  Christians,  Jews,  Armenians,  and  Nesto- 
rians.  In  fact,  no  country  furnishes  a  more  ample  collection  of  opposite  religions. 
The  different  sects  of  Christians  and  Mahometans  rival  one  another  in  the  apparent 
fervour  of  their  devotional  zeal.  This  mass  of  population,  so  varied  in  their  genea- 
GoYemment.  |  logy  and  their  religious  belief,  are  viewed  as  under  the  government  of 
four  Turkish  pashas.  The  pasha  of  Aleppo  has,  within  the  boundaries  of  his  go- 
vernment, hordes  of  Turcomans  and  Koords,  who  are  scarcely  at  all  subjected  to 
independent  I  him.  That  of  Damascus  pays  to  the  sheiks  of  the  Arab  tribes,  in  the 
ttibe*>  I  name  of  the  Sultan,  sums  of  money  which  have  been  presented  to  him 

in  a  piece  of  cloth;  hence  named  chouwah-es-sultdn,  or  Sultan's  cloth.  §  In  fine, 
the  pashas  of  Tripoli  and  of  Seyde  or  Acre,  have  provinces  almost  entirely  consist- 
ing of  Maronites,  Druses,  and  other  independent  tribes.  The  anarchy  consequent 
on  this  political  situation  assumes  different  aspects,  according  to  the  character  and 
conduct  of  the  pashas  themselves,  the  emirs  of  the  Druses,  and  the  Arabian  sheiks. 
Enterprising  chiefs  erect  independent  states  for  a  moment  :  yet  Syria  always  returns 
Habitual  state  I  under  the  unsteady  yoke  of  the  Turks.  The  unhappy  condition  of  the 
>r  the  country.  |  peOpje  continues  unchanged.  The  agriculturist  is  continually  pillaged 
by  the  authorized  robberies  of  the  pasha,  and  the  predatory  attacks  of  the  Arabs. 
The  traveller  can  only  have  his  choice  of  different  bands  of  robbers  for  his  escort. 
Art  arid  industry  languish  for  want  of  vigour  and  of  information.  Commerce,  ex- 
posed to  arbitrary  vexation,  is  confined  to  timid  bargains,  or  consigned  to  all  the  risks 
of  caravans.  Such  is  the  deplorable  condition  of  a  country,  rich  in  its  soil,  import- 
ant in  its  local  position,  and  which  might,  by  a  new  crusade,  be  easily  wrested  from 
the  grasp  of  its  barbarous  oppressors. 

Let  us  examine  now  the  most  remarkable  localities,  beginning  by  the 
tract  on  the  Euphrates,  or  the  pashalic  of  Aleppo.     The  city  of  this 
name,  which^according  to  the  Byzantine  history,  is  undoubtedly  the  ancient  Beni'a,|| 

*  Hasquelist,  Travels  in  Palestine.    Ludolf,  Dissert,  de  Locustis,  in  Ilistoria  JEthiop. 

f  Authors  quoted  in  Adelung's  Mithridates,  i.p.  333  —  341. 

$  Olivier,  Voyage  dans  1'Kmpirc,  Ottoman  iv.  193. 

^  Seetzcn,  Annales  des  Voyages,  viii.  284. 

3  See  the  authors  quoted  by  llarduin  in  his  Nolcb  on  Pliny,  v.  23. 
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has  the  superiority  among  the  cities  of  Asiatic  Turkey,  both  in  the  culti-  |  city, 
vated  character  of  the  inhabitants,  in  size,  and  in  opulence.  Its  population  is  esti- 
mated at  upwards  of  150,000.*  The  buildings  are  of  hewn  stone,  with  which  also 
the  streets  are  paved.  The  dark  foliage  of  the  cypress,  forming  a  contrast  with  the 
dazzling  whiteness  of  the  numerous  minarets,  produces  a  highly  picturesque  effect. 
The  silk  and  cotton  manufactures  are  in  a  flourishing  condition.  The  large  cara- 
vans of  Bagdat  and  Bassora  bring  hither  the  productions  of  Persia  and  of  India. 
Aleppo  is  the  modern  Palmyra.  The  environs,  planted  with  vines  and  olives,  pro- 
duce wheat  in  great  abundance:  but  the  Arabs  and  Turcomans,  living  by  plunder, 
carry  off  the  property  earned  by  the  toil  of  the  labourer.  The  water,  being  some- 
what brackish,  probably  generates  the  slight  complaint  endemic  in  this  place,  called 
the  Aleppo  boiL"\ 

In  ascending  the  river  Kowaik,  which  runs  along  the  walls  of  Aleppo,  and  has  no 
outlet  into  the  sea,  we  find  on  the  sides  of  Mount  Taurus  the  large  city  of  Aintab, 
the  houses  of  which,  arranged  in  the  form  of  an  amphitheatre,  are  in  terraces,  on 
which  we  pass  from  streets  which  are  covered  with  glass.  This  district  is  rich  in 
apple  trees  and  vineyards.  J  The  Turkish  is  the  only  language  spoken.  At  Bir,  a 
small  town  a  little  to  the  east,  is  the  common  passage  of  the  Euphrates.  To  the 
south  of  Bir  are  the  handsome  ruins  of  Hieropolis,  now  known  under 
the  old  Syrian  name  Mabog,  pronounced  Mambedge.  The  walls,  still 
standing,  attest  the  ancient  greatness  of  this  city,  sacred  to  the  worship  of  the  Phe- 
nician  goddess  Astarte,  called  in  Scripture  the  queen  of  heaven,  and  the  goddess  of 
the  Sidonians.§ 

The  deserts  which,  in  our  day,  extend  from  Mabog  to  Palmyra,  were  in  former 
times  subjected  to  cultivation,  and  formed  the  province  of  Chalybonitis,  the  capital 
of  which,  Chalybon,  seems  to  differ  from  Aleppo. 

The  famous  city  of  Antioch,  once  greater  and  richer  than  Rome  itself,  |  Antioch. 
but  often  ruined,  and  finally  razed  by  the  Mamelukes  in  1269,  is  now  only  a  small 
town  full  of  gardens,  known  by  the  name  of  Antakia.  The  port  of  |  Scanderoon. 
Scanderoon  or  Alexandretta,  frequented  by  Europeans,  has  a  most  deadly  climate. 
The  pigeons  of  that  place  are  celebrated  over  all  the  East.  They  were  formerly 
employed  as  the  carriers  of  dispatches  to  Aleppo,  of  which  Alexandretta  is  the 
nearest  harbour.  The  intermediate  mountains  are  filled  with  towns  and  villages.  In 
those  of  Kesfin  and  Martaouan  the  women  carry  their  hospitality  as  far  as  those  of 
Babylon  of  old.  This  authorized  prostitution  seems  to  be  a  remnant  of  old  Asiatic 
superstitions.  ||  The  yellow  and  white  jessamines  perfume  the  hills  of  Casius. 
From  a  distance  we  distinguish  two  species  of  juniper, IF  which  almost  equal  the 
cypress  in  height:  the  pines,  the  larches,  the  oaks,  the  box  trees,  the  laurels,  the 
yews,  and  the  myrtles,  conceal  on  every  hand  the  aridity  of  the  rocks. 

Following  the  banks  of  the  Orontes  or  El-Aasi,  we  find  the  remains  of  two  cities 
celebrated  in  their  day,  Apamea,  now  Aphamieh  and  Hems,  the  ancient     Apamea,Ha- 
Emesa,  where  a  black  stone  was  the  object  of  adoration  in  a  famous     math'  &c< 
temple,  of  which  no  ruins  are  now  to  be  seen.     Hamath  has  regained  the  impor- 
tance which  it  possessed  in  the  times  of  the  Hebrews.     This  commercial  city  was 
the  native  place  of  Albulfeda,  an  Arabian  prince  and  geographer,  who  boasts  much 
of  the  fertility  and  the  high  cultivation  of  the  countries  watered  by  the  Orontes.** 

From  Hamath,  or  rather  from  Famieh,  an  ancient  Roman  road  leads  to  Palmyra, 
the  Tadmor  of  Solomon,  and  the  residence  of  the  immortal  Zenobia,  |  Palmyra, 
and  the  elegant  Longinus.  This  ancient  city  is  ISO  miles  to  the  south-east  of  Alep- 
po, and  an  equal  distance  from  Damascus,  in  a  small  district  surrounded  with  deserts. 
The  eye  of  the  traveller  is  all  at  once  arrested  by  a  vast  assemblage  of  ruins ;  arches, 
vaults,  temples,  and  porticos,  appear  on  every  hand :  one  colonnade,  4000  feet  long, 

*  Seetzen  In  Zach,  Correspondance,  xi.  p.  364. 
t  Maundrell's  Natural  History  of  Aleppo.     Olivier,  iv.  178. 
t  Kauwolf,  quoted  by  Busching.  §  Pococke. 

II  See  the  memoir  of  Heyne,  in  the  Annales  des  Voyages,  xiii. 
1  Juniperus  drupacia  and  oxyedrus  of  Linnaeus. 
•*  Abulfeda,   Tab.   Syria:,  104,  108,  etc. 
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is  terminated  by  a  beautiful  mausoleum.  Time  has  partially  preserved  the  peristyles, 
the  intercolumnations  and  tablatures ;  the  elegance  of  the  design  equals  throughout 
the  richness  of  the  materials.*  These  magnificent  ruins  present  a  sad  contrast 
with  the  hovels  of  wild  Arabs,  now  the  only  inhabitants  of  a  city  which  in  former 
times  emulated  Rome.  Every  spot  of  ground  intervening  between  the  walls  and 
columns  is  laid  out  in  plantations  of  corn  and  olives,  enclosed  by  mud  walls.  There 
are  two  rivers,  the  waters  of  which,  when  judiciously  distributed,  must  have  con- 
duced greatly  to  the  subsistence  and  comfort  of  the  ancient  inhabitants,  but  are  now 
allowed  to  lose  themselves  in  the  sand. 

Having  taken  a  survey  of  those  parts  of  Syria  which  lie  on  the  Euphrates 
and  the  Orontes,  we  proceed  to  the  sea  shore,  to  the  two  pashalics  of 
Tripoli  and  Acre,  comprehending  Phrenicia  and  a  part  of  Ccelosyria,f  and  some 
Dther  little  ancient  divisions.  The  heat  and  moisture  which  render  this  country 
dangerous  to  European  constitutions,  maintain  at  the  same  time  a  rich  vegetation; 
oranges,  lemons,  and  pomegranates,  form  cheerful  groves  at  the  bottom 
of  the  mountains,  which  project  in  various  directions,  forming  landscapes 
highly  picturesque.  Notwithstanding  the  want  of  cultivation,  it  is  still  what  Am- 
mianus  Marcellinus  calls  it,  "a  country  full  of  charms  and  graces."  Latikie  or  La- 
takie,  the  ancient  Laodicea-ad-mare,  is  a  flourishing  commercial  city;  it  exports 
tobacco.  After  being  entirely  ruined,  it  was  rebuilt  by  a  Turkish  Aga.  J  It  is  thus 
a  curiosty  in  its  kind,  indebted  for  its  renewal  to  a  race  of  people  who  usually  con- 
fine their  exertions  to  the  work  of  destruction.  The  island  of  Ruad  formerly  con- 
tained the  city  of  Aradus,  the  houses  of  which,  like  those  of  many  towns  in  Europe, 
had  five  or  six  stories.  Liberty  and  trade  drew  to  it  an  immense  population.  At 
the  present  day  the  island  is  deserted,  and  presents  not  so  much  as  a  fragment  of 
ruin,  nor  has  tradition  preserved  any  accounts  of  the  spring  of  fresh  water  which 
Tripoli.  |  the  Arabians  discovered  in  the  middle  of  the  sea.§  Tripoli  is  named 

Tarabolos  in  the  Turkish  and  Arabic  languages.  It  is  a .  great  commercial  city, 
though  its  harbour,  like  the  others  on  this  coast,  is  inconvenient  and  unsafe.  It 
exports  silks,  cottons,  and  potash.  Batroon  and  Gebail  are  the  ports  of  the  coun- 
tries of  the  Maronites ;  the  latter  being  the  ancient  Byblos.  A  short  way  from  this, 
Rirer  Adonis,  j  place  is  the  river  once  named  the  Adonis,  but  now  the  Ibrahim-Pasha, 
the  waters  of  which  are  red,  not  with  the  blood  of  the  favorite  of  Venus,  but  with 
the  red-coloured  earth  which  at  certain  times  of  the  year,  they  hold  in  suspension.  || 
the  ancient  Berytus,  now  Bairut,  is  the  place  where  the  cottons  and  silks  of  the 
Druses  are  shipped.  Here  are  to  be  seen  the  remains  of  an  elegant  palace  built  by 
the  famous  Emir  Facardin.  The  town,  surrounded  by  splendid  plantations  of  mul- 
berry trees,  enjoys  a  healthy  climate.  IT 

Seyde.  |       The  ancient  Sidon,  mother  of  the  Phenician  cities,  is  now  a  town  of 

7000  or  8000  inhabitants,  under  the  name  of  Seyde.  It  is  the  principal  port  of  Da- 
mascus. The  harbour,  like  all  the  others  on  this  coast,  was  formed  with  much  art, 
and  at  an  immense  expense,  by  means  of  long  piers.  These  works,  which  still  sub- 
sisted under  the  lower  empire,**  and  the  harbour,  are  now  fallen  to  decay.  The  Emir 
Facardin,  who  dreaded  the  visits  of  the  Turkish  fleets,  completed  the  destruction  of 
the  famous  harbours  of  Phoenicia.  A  fate  still  more  desolating  has  overtaken 
Tyre.  |  Tyre,  the  queen  of  the  seas,  the  birth-place  of  commerce,  by  which  an 

early  civilization  was  diffused.  Her  palaces  are  supplanted  by  miserable  hovels. 
The  poor  fisherman  inhabits  those  vaulted  cellars  where  the  treasures  of  the  world 
were  in  ancient  times  stored.  A  column,  still  standing  in  the  midst  of  the  ruins, 
points  out  the  site  of  the  choir  of  the  cathedral  consecrated  by  Eusebius.ff  The 
sea,  which  usually  destroys  artificial  structures,  has  not  only  spared,  but  has  enlarged, 

*  Wood  and  Dawkins,  on  the  Ruins  of  Palmyra.  f  Volney,  ii.  156. 

$  Maundreirs  Journey  from  Aleppo,  p.  11.     Korte  in  Paul's  Collection  of  Travels  in  the 
East,  ii.  131. 

§  Vohiey,  ii.  161.    Yet  Shaw,  Maundrell,  and  Pocockc,  found  some  ruins. 
H  Lucian,  de  Dea  Syria.    Maundrell's  Journey,  p.  35.  f  Olivier,  Voyagre  ii,  26. 

••  Achil.  Tat.  i.  p.  1. 
ft  MaundrelTs  Journey,  p.  50.    Euseb.  Eccles.  Hist.  x.  4. 
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and  converted  into  a  solid  isthmus,  the  mound  by  which  Alexander  joined  the  isle  of 
Tyre  to  the  continent.  Acre,  or  St.  Jean  d'Acre,  celebrated  under  this  |  Acre, 
name  in  the  history  of  the  crusades,  and  in  antiquity  known  by  the  name  of  Ptole- 
mais,  had,  by  the  middle  of  the  eighteenth  century,  been  almost  entirely  forsaken, 
when  Sheik  Daher,  the  Arab  rebel,  restored  its  commerce  and  navigation.  This 
able  prince,  whose  sway  comprehended  the  whole  of  ancient  Galilee,  was  succeeded 
by  the  famous  tyrant  Djezar-Pasha,  who  fortified  Acre,  and  adorned  it  with  a  mosque, 
enriched  with  columns  of  ancient  marble,  collected  from  all  the  neighbouring  cities. 
The  harbour,  which  has  fallen  down,  was  one  of  the  best  in  this  part  of  the  Levant. 
In  the  history  of  modern  warfare,  it  has  acquired  celebrity  as  the  scene  of  a  sangui- 
nary struggle,  in  the  years  1798-9,  between  the  French  army  of  the  East  under  Bo- 
naparte, and  the  troops  belonging  to  a  British  squadron  under  Commodore  Sir  Sidney 
Smith,  in  which  the  latter,  by  their  persevering  bravery,  proved  successful  in  repress- 
ing the  progress  of  that  conquering  force. 

Leaving  these  burning  shores,  we  now  proceed  to  take  a  rapid  survey  country  of  the 
of  the  mountainous  country  by  which  they  are  overlooked.  That  which  Na»8ar'an»- 
extends  from  Antioch  to  the  river  called  Nahar-el-kebir,  is  inhabited  by  the  Nassa- 
rians  or  Ansariets,  whom  those  who  are  best'  informed  in  the  language  and  history 
of  the  east  consider  as  a  Mahometan  sect,  founded  in  the  seventh  century  by  one 
Nassar,*  but  who,  according  to  a  passage  of  Pliny,  f  as  pointed  out  by  the  judicious 
Mannert,  appear  to  be  an  ancient  Syrian  race,  who  even  under  the  Romans  had  a 
tetrarch  of  their  own.  It  was  in  this  same  country  that  the  crusaders  found  the 
famous  nation  called  the  Assassins,  governed  by  the  "  old  man  of  the  |  The  Assassin*, 
mountain,"  a  prince  rendered  formidable  by*the  blind  zeal  of  his  subjects,  who,  at 
his  command,  put  to  death  every  person  whom  he  designated  as  a  victim,  whom  he 
scrupled  not  to  select  occasionally  from  the  throne  itself.  When  the  Assassin  him- 
self lost  his  life  in  these  bloody  expeditions,  he  was  led  to  retain  the  firm  persuasion 
that  the  nymphs  of  Paradise,  who  were  made  known  to  him  in  a  vision,  held  forth 
their  arms  to  receive  him  to  their  celestial  embraces.  Burchard  or  Brocard,  author 
of  a  well  known  book  of  travels  in  the  Holy  Land,  went  over  the  country  of  the  As- 
sassins in  the  thirteenth  century,  and  found  it  extremely  fertile  and  highly  cultivated.  J 
It  is  not  easy  to  come  to  an  accurate  conclusion  amidst  the  different  solutions  which 
have  been  given  of  this  enigma  in  history.  We  incline  to  believe  with  the  learned 
M.  Saci,  that  the  name  Assassin,  derived  from  hashish,  an  intoxicating  plant,  had 
been  given  to  an  Arabian  tribe  among  whom  this  plant  was  used  to  stimulate  their 
courage.  The  old  man  of  the  mountain,  means  an  Arab  sheik,  this  word  signifying 
an  elderly  person.  It  would  still  be  practicable  for  an  Arabian  chief  to  employ  the 
arm  of  a  fanatical  adherent  for  the  murder  of  a  monarch  in  the  midst  of  his  court, 
to  gratify  that  bloody  vengeance  which  forms  a  hereditary  appetite  in  that  nation. 
Such  are  the  known  facts.  The  rest  is  probably  the  offspring  of  imagination. 

Next  to  the  country  of  the  Ansarieh,  Mount  Libanus  raises  its  summits  I  Mount  Li. 
to  the  clouds,  still  shaded  with  some  cedars  and  butified  with  thousands  of  |  banus. 
rare  plants.  Here  the  Astragalus  tragacanthoides  displays  its  clusters  of  purple  flow 
ers.  The  primrose  of  Libanus,  the  mountain  amaryllis,  the  white  and  the  orange  lily, 
mingle  their  brilliant  hues  with  the  verdure  of  the  birch-leaved  cherry.  §  The  snow 
of  the  mountain  is  skirted  by  the  Xeranthemum  frigidum.  There  is  but  little  va- 
riety in  the  rocks  of  this  great  Syrian  chain.  They  chiefly  consist  of  a  brown  calca- 
reous stone.  In  the  valleys  we  meet  with  argillaceous  schistus,  trap,  and  friable 
sandstone.  Puddingstone,  and  frequently  calcareous  conglomerates,  are  also  met 
with.  A  piece  of  yellow  amber  has  been  found  here  imbedded  in  a  hard  calcareous 
rock.  Nitre  is  abundant;  alum  and  vitriols  are  less  frequent.  The  only  metal 
found  is  iron.  ||  The  deep  ravines  of  these  mountains  are  watered  by  numerous 

•  Tyschen's  Memoir  on  the  Nassarians,  in  the  Memorabilia  of  Paulus,  iv.      Niebuhr's  Tra- 
vels.    Catechisme  des  Druses,  in  Eichhorn,  Repertoire  oriental,  xii.  129,  174. 

f  Apamiam  Marsya  amne  divisam  a  Nazarinorum  Tetrarchia.  Plin.  v.  23. 

*  Burchard,  Descriptio  Terr*  Sanctx,  in  fine. 

§  Prunus  postrata.  8  Seetzen,  Correspondance  de  Zach.  xii.  551. 
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streams,  which  arise  on  all  sides  in  great  abundance.*  The  highest  of  the  valleys 
are  covered  with  perpetual  snow.  Arvieux  and  Pococke  found  the  snow  lying  here 
in  the  month  of  June ;  Rauwolf  and  Kort  in  August.  But  it  does  not  appear  that  any 
of  the  exposed  peaks  are  covered  with  snow.  The  coolness,  the  humidity,  and  the 
good  quality  of  the  soil,  maintain  a  perpetual  verdure.  These  bounties  of  nature  are 
protected  by  the  spirit  of  liberty.  It  is  to  an  industry  less  harassed  by  predatory  en- 
croachments than  that  of  the  other  districts  of  Syria,  that  the  hills  of  Lebanon  owe 
those  fine  terraces  in  long  succession,  which  preserve  the  fertile  earth ;  those  well 
planted  vineyards ;  those  h'elds  of  wheat,  reared  by  the  industrious  hand  of  the  hus- 
bandman; those  plantations  of  cotton,  of  olives,  and  of  mulberries,  which  present 
themselves  every  where  in  the  midst  of  the  rocky  steeps,  and  give  a  pleasing  example 
of  the  effects  of  human  activity. f  The  clusters  of  grapes  are  enormous,  and  the 
grapes  themselves  as  large  as  cherries.  Goats,  squirrels,  partridges,  and  turtle-doves 
are  the  most  numerous  animal  species.  All  of  them  become  a  frequent  prey  to  the 
pouncings  of  the  eagle,  and  the  prowlings  of  the  panther.  This  last  is  the  animal 
which  is  here  called  the  tiger.  J  These  retreats,  secured  from  warlike  invasion,  but 
unfortunately  accessible  to  the  intrigues  of  Turkish  pashas,  are  inhabited  by  two 
races,  differing  in  religion  and  in  manners,  but  similar  in  their  love  of  independence, 
the  Maronites  and  the  Druses. 

xesraouan  and  I  The  country  of  the  former  is  called  Kesraouan,  the  Castravan  of  the 
the  Maromte*.  |  historians  of  the  crusades.  It  reaches  from  the  river  Kebir  to  the  Kelb. 
The  Maronites,  amounting  to  120,000,  dwell  in  villages  and  hamlets.  The  convent 
Kanobin,  the  residence  of  their  patriarch,  may  be  Considered  as  their  capital.  They 
export  their  own  corn,  their  wine,  and  ttieir  cotton,  by  Tripoli  and  Djebil.  Distin- 
guished into  two  classes,  the  common  people  and  the  sheiks  or  upper  ranks,  they  all 
cultivate  the  ground  with  their  own  hands;  all  live  economically  m  the  bosoms  of 
their  virtuous  families,  under  a  rustic  roof,  where  the  Christian  traveller  uniformly 
meets  with  a  hospitable  reception. 

Christian  I  The  ringing  of  bells,  and  the  display  of  processions,  proclaim  the 
worship.  |  liberty  enjoyed  in  this  district  by  the  Christian  worship.  There  are  200 
convents,  in  which  the  discipline  of  St.  Anthony  is  rigidly  observed.  There  are 
numbers  of  individuals  who  lead  the  lives  of  hermits  in  the  caverns  of  the  moun- 
tains^ The  Maronites,  though  connected  with  the  Roman  Church,  having  re- 
nounced the  heresy  of  Maro  their  founder,  maintain  the  old  institution  of  marriage 
among  their  priesthood.  The  fervour  of  devotion  which  pervades  this  people  recalls 
to  us  the  ideas  of  the  primitive  church.  An  imposing  superstition  has  consecrated 
a  cedar  forest,  which  is  said  to  have  furnished  the  timber  of  Solomon's  temple.  Only 
twenty  large  cedars  remain,  and  this  old  vegetable  race  verges  fast  to  its  extinction.  || 
Every  year,  on  transfiguration  day,  the  Greeks,  the  Armenians,  and  the  Maronites, 
celebrate  a  mass  on  an  altar  of  rough  stones  raised  at  the  roots  of  these  venerable 
trees.  IT 

The  Druses,  also  120,000  in  number,  live  to  the  south  of  the  Maron- 
ites. Their  country  has  several  subdivisions;  differing  from  one  another 
in  their  soil  and  productions.  Matne,  on  the  north,  has  rich  iron  mines  in  the  midst 
of  its  rocks.  Garb,  next  in  order,  has  fine  forests  of  firs.  Sahel,  or  the  flat  coun- 
try adjoining  the  sea,  produces  mulberries  and  vines.  Chouf,  in  the  centre,  is  dis- 
tinguished by  silks  of  inferior  quality.  Tefa,  or  the  apple  district,  is  on  the  south. 
Chagif  excels  in  tobacco.  The  highest  and  coldest  region  is  called  Djoord ;  to  this 
the  shepherds  retire  with  their  flocks  in  summer.**  The  Emir,  or  prince  of  the 
Druses,  resides  in  a  town  called  Deir-el-kamar  in  the  sub-division  of  Chouf.  It  is 

*  Korte's  Travels  in  Palestine,  in  German,  p.  458. 

f  Uandini's  Travels  to  Mount  Lebanon,  (French  Translation)  p.  76 — 80. 

j  Schulze,  dans  Paulus,  Collect,  des  Voyages,  vii.  202. 

§  Dandini's  Travels  to  Mount  Lebanon,  passim. 

1  Belionius,  in  1550,  makes  them  twenty-eight.  Rauwolf  in  1575,  twenty-four.  Thevenot 
and  others  in  1660,  make  them  twenty-three.  Maundrell  in  1696,  sixteen.  Tore  Quex  in 
1721,  twelve.  Schultz  in  1755,  makes  them  twenty. 

1  Korte,p.  421.    Dandini,  p.  75.  **  Volney's  Travels,  ii.  173. 
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by  religious  peculiarities  that  this  people  is  separated  from  the  other  in- 
habitants of  Syria.  Long  unknown  to  Europeans,  kept  exclusively  in 
the  hands  of  the  Okals  or  teachers,  their  system  is  now  known  by  the  publication  of 
some  doctrinal  books  in  the  Arabic  language,  the  style  of  which  is  remarkably  ob- 
scure.* The  Druses  believe  in  one  God,  who  for  the  last  time  showed  himself  in 
human  form  in  the  person  of  Hakem,  Calif  of  Egypt,  in  1030.  Persuaded  that  all 
other  systems  of  belief  will  finally  be  united  in  that  which  they  profess,  they  regard 
them  all  with  equal  indifference,  although  the  Christians  have  considered  them  as 
entertaining  a  marked  contempt  for  the  Mahometan  religion.  This  system  of  deism 
has  some  traces  of  doctrines  of  a  more  remote  antiquity,  such  as  the  transmigration 
of  souls,  and  the  worship  of  a  calf,|  whence  it  has  been  judiciously  conjectured 
that  the  Druses,  as  a  political  body,  existed  prior  to  the  time  of  the  Caliph  Hakerri^ 
and  his  prophet  Hamzah.  This  conjecture  assumes  a  character  of  great  probability^ 
when  we  compare  the  passages  in  which  the  Hebrews  mention  a  nation  of 
those  in  which  the  Greeks  and  Romans  celebrate  the  invincible  bravery 
of  the  Iturcei,  who  were  the  masters  of  Libanus  from  Beryte  to  Damas- 
cus^ and  the  testimony  of  a  modern  traveller,  according  to  whom,  the  real  name  of 
the  Druses  was  Durzi,  or  Turzi.  \\  Hence  we  are  induced  to  think,  that  the  ancient 
Itura3i  have  always  maintained  a  sort  of  political  independence  in  the  midst  of  the 
revolutions  of  Syria,  and  that  the  doctrines  of  Hakem  only  gave  fresh  energy  to  a 
society  already  existing.  Whatever  credit  this  hypothesis  may  receive,  Manner  and 
the  Druses,  though  a  small  body,  was  the  only  race  in  the  Turkish  em-  e°ve™mem. 
pire  that  gave  a  good  specimen  of  the  dignity  of  human  nature.  Republicans  in 
austerity  of  manners,  always  either  dreaded  as  rebels,  or  respected  as  free  vassals 
by  the  neighbouring  pashas,  they  acknowledge  the  authority  of  a  hereditary  prince. 
Several  families  enjoy  peculiar  honours,  but  a  noble  simplicity  gives  them  a  unity  of 
character  in  the  social  state.  Invincible  in  the  mountains,  they  are  ignorant  of  the  art 
of  fighting  in  the  plain.  Their  fidelity  is  equal  to  their  courage ;  they  never  prove 
treacherous  to  the  unfortunate  who  throws  himself  on  their  protection;  but  they  fail  not 
to  revenge  blood  by  blood;  and  the  satellites  of  their  emirs,  have,  like  those  of  the  as- 
sassins of  old,  been  known  to  inflict  death  on  the  enemies  of  their  masters  in  the  midst 
of  populous  cities. 11  Jealousy  respecting  females  is  carried  among  them  to  an  ex- 
treme. An  inviolable  veil  screens  from  all  profane  curiosity  the  attractions  of  their 
women,  who  are  said  to  be  very  handsome,  and  actuated  by  the  lofty  sentiments  of 
the  dames  of  Lacedemon.  The  husband  cannot  listen  without  uneasiness  to  any 
encomiums  passed  upon  his  wife,  and  any  animated  eulogy  from  the  mouth  of  a 
stranger  exposes  the  Drusean  lady  to  the  danger  of  death  itself.**  Agriculture  and 
politics  form  the  subject  of  conversation  of  the  Druses ;  collected  round  the  doors 
of  their  cottages,  the  children  themselves  listen  in  silence  to  the  rustic  assembly, 
and,  untaught  to  read,  devote  themselves  with  enthusiasm  to  warlike  exercises. 

The  Motualis,  first  mentioned  by  ArvieuXjIf  occupy  the  great  valley  |  Motmiu. 
which  divides  the  two  principal  chains  of  Libanus,  the  easternmost  of  which  is 
called  by  some  of  the  moderns  Anti-Libanus.  These  are  ancient  Syrians  who  have 
embraced  the  doctrines  of  the  Mahometan  Shi-ites.  The  respect  which  they  mani- 
fest for  the  Calif  Ali  almost  amounts  to  religious  worship.  Governed,  like  the 
Druses,  their  habitual  rivals,  by  sheiks  and  emirs,  they  render  themselves  formida- 
ble to  the  Turks.  Their  cavalry  was  once  considered  as  invincible  ;  but  they  have 
been  singularly  weakened  by  intestine  discord.  In  their  country  Balbec  is  situated, 
a  town  containing  5000  souls,  and  which  is,  as  it  were,  buried  among  the  ruins  of 

*  Alder,  Musxum  Kuficum  Borgianum,  (Rome)  1782.  Eichhorn's  Repertory,  xii.  art.  4. 
Adler,  ibid.  xv.  8.  Brim's  Dissertation,  xvii.  2.  Paul.  Memorab.  1.  8,  9.  Venture,  in  the  An- 
nales  des  Voyages,  iv.  325.  sqq. 

f  Mariti  Istoria  de  Facardino.     Niebuhr's  Travels. 

Paralip.  i.  cap.  1.  v.  3.  cap.  5.  v.  19.     Josephus  xiii.  19. 

§  Plin.  v.  2*  ,  Strabo,  xvi.  p.  1093-1096.  Cic.  Philip,  ii.  8-44.  Dion.  Cass.  xxxix.  5-59. 
Appian.  Bell.  Civ.  v.  10. 


l?.b!lhr>  '  Venture,  Ann.  des  Voyages,  iv.  .345 

Niebuhr  and  Ameux.  ||  Though  Volney  says  otherwise  ii.  79. 
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Ruins  of  Heii-  I  the  ancient  Heliopolis.  The  porch  of  the  temple  of  the  sun,  though 
opoiii.  I  disfigured  by  two  Turkish  towers,  is  a  structure  of  exquisite  beauty. 

The  stone  of  which  the  temple  is  built  was  brought  from  the  neighbouring  quarry,  at 
the  bottom  of  which  there  is  a  single  stone  still  lying,  sixty-six  feet  in  length,  four- 
teen in  breadth,  and  fourteen  feet  six  inches  in  thickness.  Blocks  of  this  size  show 
the  grandeur  of  the  architecture  of  the  edifices  for  which  they  were  employed. 

On  the  eastern  base  of  Libanus  is  the  fertile  plain  watered  by  nume- 
rous streams,  where  the  ancient  city  of  Damascus  stands,  the  Demeshk, 
or  Sham-el-Demeshy  of  the  orientalists.  This  city  was  once  famous  for  the  manu- 
facture of  sabres,  which  appear  to  have  been  made  of  thin  laminae  of  steel  and  iron 
welded  together  so  as  to  unite  great  flexibility  with  a  keen  edge.  The  art  of  making 
them  is  lost,  since  Tamerlane  carried  off  the  artizans  to  Persia.  Sabres  are  still 
made  here,  but  of  inferior  quality.  It  has  a  manufacture  of  excellent  soap,  and  of 
stuffs  made  of  a  mixture  of  cotton  and  silk.  The  cabinet-work  of  fine  wood, 
adorned  with  ivory  and  mother  of  pearl,  has  excited  the  admiration  of  the  Euro- 
peans.* This  city  is  enlivened  by  the  bustle  of  commerce,  and  the  passage  of  the 
caravans  to  Mecca.  The  great  street  which  crosses  it  presents  two  rows  of  shops, 
in  which  the  riches  of  India  glitter  along  with  those  of  Europe.|  Its  population 
may  amount  to  100,000.  The  private  houses  of  Damascus,  simple  in  external 
appearance,  exhibit  in  the  interior  all  the  splendour  and  elegance  of  a 
refined  luxury  ;  the  floors  are  of  marble  ;  alabaster  and  gildings  are 
displayed  on  every  side.  In  every  great  house  there  are  several  fountains  playing 
in  magnificent  basins. J  The  smallest  house  has  three  water  pipes,  one  for  the 
kitchen,  another  for  the  garden,  and  a  third  for  washing.  The  same  magnificence 
is  displayed  in  the  mosques,  the  churches,  and  the  coffee-houses.  The  Chan-Verdy, 
or  Coffee-house  of  Roses,  is  considered  as  one  of  the  curiosities  of  the  Levant. 
Environ*.  |  The  environs  of  the  city,  watered  by  the  Barrady  and  other  small  streams, 
present  at  all  seasons  of  the  year  a  pleasing  verdure,  and  contain  an  extensive  series  of 
gardens  and  villas.  The  valley  of  Damascus  or  Gutha  is,  according  to  Abulfeda,vthe 
first  of  the  four  terrestrial  paradises.  §  But  beautiful  places  are  often  inhabited  by 
character  of  I  unworthy  people.  The  citizens  of  Damascus  are  accused  of  fanaticism 
tanis"  a  I  by  the  Christians,  and  of  perfidiousness  by  the  Mussulmans.  The 
Arabs  have  three  proverbial  characters  for  the  three  great  cities  on  the  confines  of 
Arabia,  expressed  in  a  kind  of  rhyme  ;  and  signifying,  the  Damascans  are  false  and 
traitorous,  the  Aleppans  foppish  idiots,  and  the  people  of  Cairo  a  set  of  vindictive 
wretches.  ||  But  a  recent  traveller,  Seetzen,  contradicts  this  unfavourable  account 
of  the  Damascans.  The  pashalic  of  Damascus  is  in  a  much  more  flourishing  con- 
dition than  those  of  Aleppo  and  of  Acre.  Yusuph  Pasha  lately  governed  it  with  a 
paternal  sway,  but  was  displaced  by  the  Porte  for  not  duly  remitting  the  revenue, 
and  succeeded  by  another  who  also  holds  Acre,  and  who,  though  bred  under  the 
brutal  Djezzar,  is  said  to  be  a  well  disposed  man. 

Ancient  Palestine,  and  the  small  provinces  which  have  generally  be- 
longed to  it,  remain  to  be  considered.  To  the  south  of  Damascus  lie 
the  countries  called  by  the  ancients  Auranitis  and  Gaulovitis,  by  the 
moderns  Hauran  and  Tchaulan,  consisting  of  one  extensive  and  noble  plain,  bounded 
on  the  north  by  the  ancient  Hermon,  the  modern  Djibel-el-Shech  ;  on  the  south-west 
by  Djibel-Edj-lan  ;  on  the  east  by  Djibbel  Hauran.  In  all  these  countries  there  is 
not  a  single  stream  which  retains  its  water  in  summer.  The  most  of  the  villages 
have  their  pond  or  reservoir,  which  they  fill  from  one  of  the  ouadi,  or  streamlets,  in 
the  rainy  season.  Of  all  the  countries  of  Syria,  Hauran  is  the  most  renowned  for 
the  culture  of  wheat.  Nothing  can  exceed  in  grandeur  the  extensive  undulations  of 
their  fields  moving  like  the  waves  of  the  ocean  in  the  wind.  This  plain  contains 
many  scattered  hummocks,  the  sites  of  villages  either  inhabited  or  deserted.  All 

*  Schulze,  Voyage,  in  Paulus's  Collection,  vii.  174. 

f  Nouveaux  Memoires  des  Missions  de  la  Compagnie  de  J6sus,  vi.  127,  &c. 
j  Maundrell's  Journey  from  Aleppo  to  Jerusalem,  p.  125.  sixth  edition.     Schulze,  in  the 
Collection  of  Paulus,  vii.  127,  &c.  §  Abulfeda,  tab.  Syrix,  p.  100. 

9  "Shami  shoumi,  Halepi  tshelebi,  Maseri  harami.*'     Schultze,  in  Paulus,  p.  170. 
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these  hummocks,  all  the  round  stones  found  in  the  fields,  all  the  building  stones,  and 
the  whole  mountain  of  Hauran,  consist  of  basalt.     The  houses  being  entirely  built 
of  this  stone,  even  to  the  door  posts,  present  rather  a  sombre  appear-  |  Basaiu. 
ance.*     The  ancient  Bostra,  the  capital  of  Roman  Arabia  in  the  third  century,  pre- 
serves its  name,  but  is  now  in  ruins. 

The  district  of  Bothin,  the  ancient  Batanea,  contains  nothing  except  |  BotWn. 
calcareous  mountains,  where  there  are  vast  caverns,  in  which  the  Arabian  shepherds 
live  like  the  ancient  Troglodytes.  Here  their  she-goats  come  spontaneously  to  be 
milked  ;  and  they  have  a  huge  log  of  wood  to  serve  them  both  for  light  and  heat. 
Here  a  modern  traveller,  Dr.  Seetzen,  in  1806,  discovered  the  magnifi- 
cent  ruins  of  Gerasa,  now  called  Djerash,  where  three  temples,  two  su- 
perb  amphitheatres,  and  hundreds  of  columns,  still  stand,  among  other  monuments  of 
the  Roman  power.  The  finest  thing  that  he  saw  was  a  long  street,  bordered  on  each 
side  with  a  row  of  Corinthian  columns  of  marble,  and  terminating  in  a  semicircular 
open  space,  surrounded  with  sixty  Ionic  columns."!*  This  discovery  confirms  the 
opinion  of  Mannert  that  Gerasa  had  a  more  southerly  situation  than  that  assigned  to 
it  by  D'Anville.  The  hill  of  Edgeloon,  the  ancient  Gilead,  bears  oaks  which  pro- 
duce gall-nuts.  The  inhabitants  of  the  village  of  Es-salth,  the  capital  |  Ei-Beika. 
of  El-Belka,  the  ancient  Persea,  are  subject  to  no  master.  Their  country  presents  on 
its  enormous  terraces  a  mixture  of  vines,  olives,  and  pomegranates.  Karak-Moab, 
the  capital  of  a  district  corresponding  to  that  of  the  ancient  Moabites,  is  to  be  distin- 
guished from  another  Karak  in  Arabia  Petrsea.  The  countries  now  described  are 
to  the  east  of  the  river  Jordan. 

This  river,  in  the  higher  part  of  its  course,  forms  the  boundary  between  the  coun- 
try of  Tchaulan  and  the  fertile  and  beautiful  Galilee,  which  is  identical  |  Galilee. 
with  the  modern  district  of  Saphet.  The  town  of  this  name  is  said  to  be  the  same 
with  the  ancient  Bethulia  which  was  besieged  by  Holofernes  ;  it  is  situated  on  a  hill, 
at  the  bottom  of  which  myrtle  groves  extend  on  all  sides.  J  Tabarya,  an  insignificant 
town,  occupies  the  situation  of  Tiberias,  which  gave  its  name  to  the  lake,  which  also 
went  by  that  of  Gennesareth  or  the  Sea  of  Galilee.  Date  trees,  orange  trees,  and 
indigo  plants,  surround  this  picturesque  piece  of  water  ;  but  no  fishing  boat  is  em- 
ployed here,  though  the  fish  are  in  great  abundance.  §  Nazareth,  where  Jesus  Christ 
was  brought  up,  is  a  middle  sized  town.  Six  miles  to  the  south  of  Nazareth  stands  the 
hill  of  Tabor,  forming  a  pyramid  of  verdure  ;  olives  and  sycamores  crown  |  Tabor. 
its  summit,  which  also  contains  a  plain  covered  with  wild  wheat.  It  was  called  Itaby- 
rius  by  some  of  the  ancients.  From  the  top  of  this  mountain,  which  a  venerable  tradi- 
tion assigns  as  the  scene  of  the  transfiguration  of  Christ,  we  look  down  on  the  river  Jor- 
dan, the  lake  of  Gennesareth,  and  the  Mediterranean,  ||  Galilee  would  be  a  paradise 
were  it  inhabited  by  an  industrious  people  under  an  elightened  government.  Vine  stocks 
are  to  be  seen  here  a  foot  and  a  half  in  diameter,  forming  by  their  twining  branches 
vast  arches  and  extensive  ceilings  of  verdure.  A  cluster  of  grapes,  two  or  three  feet 
in  length,  will  give  an  abundant  supper  to  a  whole  family.  TF  The  plains  of  Esdrelon, 
and  all  the  other  parts  of  it  which  afford  pasture,  are  occupied  by  Arab  tribes,  around 
whose  brown  tents  the  sheep  and  lambs  gambol  to  the  sound  of  the  read,  which  at 
night-fall  calls  them  home.**  Of  late  years  this  whole  neighbourhood  has  groaned 
and  bled  under  the  malignant  genius  of  Djezzar  Pasha.  The  fields  are  left  without 
cultivation,  and  the  towns  and  villages  are  reduced  to  beggary.  In  the  districts  which 
come  next  in  order,  Dr.  Clarke  remarks  a  happy  change  of  aspect,  as  they  were  sub- 
ject to  the  more  humane  sway  of  the  Pasha  of  Damascus. 

The  ancient  Samaria  comprehends  the  districts  of  Areta  and  Nablous.  |  Samaria. 
In  the  former,  to  the  north  of  the  oak  forest  formerly  called  Saronas,  we  find  the 
remains  of  Cesarea;  and  on  the  gulf  of  St.  Jean  d'Acre,  the  town  of  Ha'iffa,  or  CaYffa, 
where  there  is  good  anchorage  for  ships.     On  the  south-west  of  this  gulf  a  chain  of 

*  Seetzen,  in  Annales  des  Voyages,  i.  p.  398,  first  edition. 
f  Seetzen,  Correspondance  d'e  M.  Zach.  xviii.  425. 

*  Schulze,  in  the  collection  of  Paulus,  vii.  60.  §  Seetzen,  ibid,  349. 
I!  Maundrell's  Journey,  p.  115,    Nau,  Delia  Valle,  8cc,  &c, 

1  Schule,  in  Pallas,  vii,  102  •*  Id,  ibid,  P.  6. 
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mountains  extends,  the  promontory  of  which,  in  particular,  is  known  by  the  name  of 
Mount  Carmel,  a  name  famous  in  the  annals  of  our  religion.  There,  we  are 

carmei.  told,  the  prophet  Elijah  proved  by  miracles  the  divinity  of  his  mission. 

There  thousands  of  religious  Christians  once  lived  in  caves  of  the  rock;  the  moun- 
tain was  then  wholly  covered  with  chapels  and  gardens.  At  the  present  day  nothing 
is  to  be  seen  but  scattered  ruins  amidst  forests  of  oaks  and  olives,  the  verdure  of 
which  is  interrupted  by  the  whiteness  of  the  calcareous  rocks.*  The  heights  of 
Carmel  enjoy  a  pure  and  enliving  atmosphere,  while  the  interior  of  Galilee  and  Sa- 
maria is  often  obscured  by  fogs.f 

The  city  of  Nablous,  the  ancient  Neapolis  of  the  age  of  Herod,  but  better  known 
by  the  primitive  name  of  Sichem,  contains,  in  houses  which  make  but  little  appcar- 
The  samari-  I  ance,  a  considerable  population  for  so  desert  a  country.  The  Samari- 
I  tans,  called  Semri  in  Arabia,  still  worship  the  Deity  on  the  verdant 
heights  of  Garizim.  J  They  have  forgotten  their  ancient  language,  which  was  a  dia- 
lect of  the  Hebrew.  Six  miles  farther  north,  the  ruins  of  Samaria  are  covered  with 
orchards.  The  country  produces  abundance  of  wheat,  silks,  and  olives. § 
Judea  proper.  |  Judea,  properly  so  called,  comprehends  the  modern  district  of  Gaza, 
or  the  ancient  country  of  the  Philistines,  that  of  Khalil  or  Hebron,  and  that  of  El- 
Kods,  or  Jerusalem.  In  the  first,  besides  Gaza,  the  chief  town,  we  remark  the 
celebrated  port  of  Jaffa,  ||  corresponding  to  the  Joppa  of  antiquity.  Fortified  and 
dismantled  in  frequent  alternation,  this  town  is  variously  described  in  books  of  travels. 
It  is  here  that  the  pilgrims  land  on  their  way  to  Jerusalem.  If  Judea  were  well  cul- 
tivated, the  exports  of  cotton  from  Jaffa  might  be  considerable. 
Production*.  |  The  soil,  consisting  of  a  sandy  earth,  rises  from  Jaffa  towards  the 
mountains  of  Judea,  forming  four  ascending  terraces.  IT  The  sea-shore  is  lined  with 
mastic  trees,  palms,  and  prickly  pears.  Higher  up,  the  vines,  the  olives,  and  the 
sycamores  repay  the  labour  of  the  cultivator ;  natural  groves  arise,  consisting  of 
evergreen  oaks,  cypresses,  andrachnes  and  turpentine  trees.  The  ground  is  covered 
with  rosmaries,  cistuses,'and  hyacinths.  The  vegetation  of  these  mountains  is  com- 
pared by  Pierre  Belo  to  that  of  Ida  in  Crete,**  Other  travellers  have  dined  under 
the  shade  of  a  lemon  tree  as  large  as  one  of  our  strong  oaks,  and  have  seen  syca- 
mores, the  foliage  of  which  was  sufficient  to  cover  thirty  persons  along  with  their 
horses.  |t 

The  wine  of  St.  John  near  Bethlehem  is  delicious.  The  wild  olive  trees  near 
Jericho  bear  olives  of  a  large  size,  and  give  the  finest  oil.  Jf  in  places  subjected  to 
irrigation,  the  same  field,  after  a  crop  of  wheat  in  May,  produces  pulse  in  autumn. 
Several  of  the  fruit  trees  are  continually  bearing  flowers  and  fruit  at  the  same  time 
in  all  their  stages.  The  mulberries,  planted  in  straight  rows  in  the  open  fields,  are 
festooned  by  the  tendrils  of  the  vine.§§  If  this  vegetation  seems  to  languish  or  be- 
come extinct  during  the  extreme  heats ;  if  in  the  mountains  it  is  at  all  seasons  some- 
what detached  and  interrupted,  such  exceptions  to  the  general  luxuriance  are  not  to 
be  ascribed  simply  to  the  general  character  of  all  hot  and  dry  climates,  but  also  to 
the  state  of  barbarism  in  which  the  great  mass  of  the  present  population  is  im- 
mersed, • 

Ancient  fcrti-  I  Still  some  remains  are  to  be  found  of  the  walls  which  they  built  to 
lity*  I  support  the  soil  on  the  declivities ;  the  remains  of  cisterns,  in  which 

they  collected  the  rain  water  ;  and  traces  of  the  canals  by  which  these  waters  were 
distributed  over  their  fields.  These  labours  necessarily  created  a  prodigious  fertility 
under  an  ardent  sun,  where  a  little  water  was  the  only  requisite  to  revive  the  vegeta- 
ble world.  The  accounts  given  by  the  ancients  of  the  fertility  of  Judea,  collected 

*  Phil,  a  Sancta  Trin.  Iliner.         f  Schulze,  in  Paulus,  vii.  55. 

*  Maundrell's  Journey,  p.  60.  §  Volney,  ii.  278.  ||  Pronounced  Yaffa. 
1  Chateaubriand,  Itineraire  de  Jerusalem,  ii.  p.  123 — 135,  8tc. 

••  Pierre  Bel,  Observ.  de  singularites,  p.  140.  Hasselquist's  Travels  in  Palestine,  p.  535, 550, 
568,  &c.  (in  German.) 
ff  Schultze,  in  Paulus,  vi.  278.  vii.  34. 

=M=  Schultze's  Travels,  or  the  Ways  of  the  Almighty,  ii.  86,  135,  (in  German.) 
§§  Korte's  Travels  in  Palestine,  p.  187,  (German.)  Hasselq.  passim. 
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by  the  Abbe  Guenee,  are  not  in  the  least  degree  falsified  by  the  present  state  of 
things.  "  The  case,"  as  Belo  observes,  "  is  exactly  the  same  with  the  islands  of 
the  Archipelago  ;  a  tract  from  which  a  hundred  individuals  draw  a  scanty  subsist- 
ence, formerly  maintained  thousands."  Moses  might  say  justly  that  Canaan  abounded 
in  milk  and  honey.  The  flocks  of  the  Arabs  still  find  in  it  succulent  pastures,  and 
the  wild  bees  horde  up  in  the  holes  of  the  rocks  a  fragrant  honey,  which  is  some- 
times seen  flowing  down  the  surface.  Nor  were  the  ancients,  and  particularly  the 
Hebrew  writers,  averse,  where  the  truth  was  dictated,  to  notice  the  dry-  |  ^fountains, 
ness  and  sterility  of  particular  parts,  such  as  the  central  chain  of  the  hills  of  Judea, 
and  a  desert  which  extended  from  these  mountains  eastward  to  the  Dead  Sea.  Here, 
both  ancients  and  moderns  tell  us  they  have  found  nothing  but  stones,  sand,  ashes, 
and  a  few  thorny  shrubs.  Belo  had  already  remarked  this  contrast  between  the  two 
sides  of  the  chain  of  Judea. 

"As  we  approach  the  centre  of  Judea,"  says  a  celebrated  writer,  "  the  sides  of 
the  mountain  enlarge  and  assume  an  aspect  at  once  more  grand  and  more  barren ; 
by  little  and  little  the  vegetation  languishes  and  dies ;  even  mosses  disappear ;  and 
a  red  and  burning  hue  succeeds  to  the  whiteness  of  the  rocks.     In  the  centre  of  the 
mountains,  there  is  an  arid  basin,  enclosed  on  all  sides  with  yellow  pebble-covered 
summits,  which  afford  a  single  opening  to  the  east,  through  which  the  surface  of  the 
Dead  Sea  and  the  distant  hills  of  Arabia  present  themselves  to  the  eye.     In  the 
midst  of  this  country  of  stones,  encircled  by  a  wall,  we  perceive  extensive  ruins, 
scanty  cypresses,  bushes  of  the  aloe  and  the  prickly  pear;  some  Arabian  huts,  re- 
sembling white-washed  sepulchres,  are  spread  over  this  heap  of  ruins.     This  spot 
is  Jerusalem."*     This  touching  description  of  the  holy  city,  as  it  existed  in  the 
third  century,  has  applied  too  nearly  to  its  modern  condition.     Though  j  city  of  Jem- 
peopled  with  20  or  30,000  inhabitants,  according  to  the  varying  estimates  J  salem* 
of  travellers,  this  city  is  described  by  many  who  hav*c  visited  it  as  presenting  to  our 
view  nothing  but  cabins  resembling  prisons  rather  than  houses.     Their  interior, 
however,  is  allowed  to  be  richer  than  the  external  aspect  would  lead  us  to  believe. 
Dr.  Clarke,  one  of  its  latest  visitants,  says,  that  at  the  first  view  he  was  struck  with 
its  grandeur,  that  instead  of  a  wretched  arid  ruined  town,  as  he  had  expected,  he 
beheld  a  flourishing  and  stately  metropolis,  domes,  towers,  palaces,  and  monasteries, 
shining  in  the  sun's  rays  with  inconceivable  splendour.     Like  many  other  ancient 
places,  it  no  doubt,  presents  two  aspects,  a  mixture  of  magnificence  and  paltriness. 
On  the  whole  Jerusalem  appears  to  be  at  the  present  moment  in  a  state  of  progres- 
sive improvement.     There  are  three  convents  in  it,  belonging  to  the  Latins,  the 
Greeks,  and  the  Armenians,  resembling  strong  castles.     On  the  site  of  the  temple 
of  Solomon,  a  fine  exposure,  stands  the  Mahometan  mosque,  adding  a  degree  of 
external  splendour  to  the  place ;  but  the  Christians  are  not  allowed  to  approach, 
and  much  less  to  enter  it.     The  church  of  the  holy  sepulchre  enclosed  within  its 
magnificent  but  irregular  walls  the  place  where  the  cross  of  Jesus  Christ  was  set  up, 
and  the  hole  in  which  his  body  was  deposited.     A  Turkish  guard  draws  I  The  holy  se- 
the  tax  imposed  on  the  pious  pilgrim,  on  visiting  the  memorable  spot  |  i'ulcbre' 
where  the  great  Founder  of  Christianity,  confirmed  his  divine  morality  by  his  death. 

Few  cities  have  undergone  so  many  revolutions  as  Jerusalem.    Once  I  Historical 
the  metropolis  of  the  powerful  kingdom  of  David  and  of  Solomon,  it  |  dn&e  city, 
had  its  temples  built  of  the   cedar  of  Lebanon,  and  ornamented  with  the  gold  of 
Ophir.     After  being  laid  waste  by  the  Babylonian  army,  it  was  rebuilt  in  more  than 
its  original  beauty  under  the  Maccabees  and  the  Herods.     The  Grecian  architecture 
was  now  introduced,  as  is  shown  by  the  royal  tombs  on  the  north  of  the  city.f    It 
then  contained  some  hundred  thousands  of  inhabitants ;  but  in  year' 70  of  the  Chris- 
tian era,  it  was  visited  by  the  signal  vengeance  of  heaven,  being  razed  to  the  foun- 
dation by  the  Roman  Titus.     Adrian  built  in  its  stead  the  city  of  JElia  Capitolina; 
but  in  the  time  of  Constantino,  the  name  of  Jerusalem  was  restored,  and  has  ever 
since  been  retained.    Helen,  this  emperor's  mother,  adorned  the  holy  city  with  seve- 

*  Chateaubriand,  les  Martyrs,  liv.  17.  vol.  iii.  p.  99,  3d  edition, 
f  Chateaubriand,  Itineiaire  ii.  351—352. 
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ral  monuments.  In  the  seventh  century  it  fell  under  the  power  of  the  Persians  and 
Arabians.  The  latter  called  it  El-Kods,  "  the  holy,"  and  sometimes  El-Sherif,  "  the 
noble."  In  1098,  the  chevaliers  of  Christian  Europe  came  to  deliver  it  from  the 
hands  of  the  Mahometans.  The  throne  of  the  Godfreys  and  of  Baldwin  imparted 
to  it  a  momentary  lustre  which  was  soon  effaced  by  intestine  discord.  In  1187, 
Saladin  replaced  the  crescent  on  the  hills  of  Zion.  Since  that  period,  conquered  at 
different  times  by  the  sultans  of  Damascus,  of  Bagdat,  and  of  Egypt,  it  finally 
changed  its  masters,  for  the  seventeenth  time,  by  submitting  in  1517  to  the  Turkish 
arms. 

Bethlehem.  |  Bethlehem,  where  Jesus  Christ  was  born,  is  a  large  village,  inhabited 
by  Christians  and  Mussulmans,  who  are  actuated  by  an  equal  spirit  of  dislike  to  the 
existing  government.  The  reputed  locality  of  the  sacred  manger  is  occupied  by  an 
elegant  church,  ornamented  by  the  pious  offerings  of  the  whole  of  Europe.  It  is  not 
our  intention  to  enter  on  a  minute  critical  discussion  of  those  old  traditions  by  which 
the  particular  places  rendered  sacred  by  the  Saviour's  presence  are  marked  out. 
They  present  much  vagueness,  mingled  with  the  truth.  No  credit  certainly  is  due 
to  the  story  in  which  the  city  of  Hebron,  called  in  Arabic  Khalil,  claims  the  posses- 
sion of  the  tomb  of  Abraham,  and  attracts  on  this  account  the  veneration  both  of 
Hebron.  |  Christians  and  Mahometans.  Hebron,  situated  to  the  south  of  Jerusa- 
lem, in  a  country  less  arid,  contains  from  1000  to  1200  inhabitants,  has  some  pretty 
manufactures  of  glass,  and  exports  a  great  quantity  of  dibse,  a  sort  of  sugar  obtained 
from  the  grape.*  To  the  north-east  of  Jerusalem,  in  the  large  and  fertile  valley 
called  El-Gor,  which  is  watered  by  the  Jordan,  we  find  the  village  of  Rihha,  the 
Jericho.  |  ancient  Jericho,  called  by  Moses  the  city  of  palms.  This  is  a  name  to 
which  it  is  still  entitled ;  but  the  groves  of  opobalsumum,  or  the  balm  of  Mecca,  have 
disappeared ; .  and  the  enyirons  of  this  city  are  no  longer  adorned  with  the  flowers  of 
the  anastatica  hierochuntica,  to  which  an  error,  founded  in  superstition,  has  given  the 
appellation  of  Jericho  roses. 

To  the  east  of  Judea,  two  rude  and  arid  chains  of  hills  encompass,  with  their 
Dead  Sea,  or  I  dark  steeps,  a  long  basin,  formed  in  a  clay  soil,  mixed  with  bitumen  and 
teif  I  rock  salt.  The  water  contained  in  this  hollow  is  impregnated  with  a 

mixture  of  different  saline  matters,  having  lime,  magnesia,  and  soda,  for  their  base, 
partially  neutralized  with  muriatic  and  sulphuric  acid.  The. salt  which  they  yield  by 
evaporation  is  about  one  fourth  of  their  weight. f  The  asphalta,  or  bitumen  of  Ju- 
dea, rises  from  time  to  time  from  the  bottom,  floats  on  the  surface  of  the  lake,  and 
is  thrown  out  on  the  shores,  where  it  is  gathered  for  use.  Formerly  the  inhabitants 
were  in  the  practice  of  going  out  in  boats  or  rafts  to  collect  it  in  the  middle  of  the 
lake.  None  of  our  travellers  have  thought  of  sailing  on  this  lake,  which  would  un- 
doubtedly contribute  to  render  their  acquaintance  with  its  phenomena  more  com- 
plete. Wo  are  told  by  the  greater  part  of  those  who  have  visited  it,  that  neither  fish 
nor  shells  are  to  be  found  in  it,  that  an  unwholesome  vapour  is  sometimes  emitted  by  it, 
and  that  its  shores,  frightfully  barren,  are  never  cheered  by  the  note  of  any  bird.  The 
inhabitants,  however,  are  not  sensible  of  any  noxious  quality  in  its  vapours ;  and  the 
accounts  of  birds  falling  down  dead  in  attempting  to  fly  over  it  arc  entirely  fabulous. 
Physical  revo-  |  We  are  taught  to  believe  that  the  site  of  the  Dead  Sea  was  once  a  fer- 
I  tile  valley,  partly  resting  on  a  mass  of  subterranean  water,  and  partly 
composed  of  a  stratum  of  bitumen  ;  that  a  fire  from  heaven  kindled  these  combus- 
tible materials,  the  fertile  soil  sunk  into  the  abyss  beneath,  and  that  Sodom  and  Go- 
morrha,  and  other  cities  of  the  plain,  probably  built  of  bituminous  stones,  were  con- 
sumed in  the  tremendous  conflagration.  In  this  manner  the  amateurs  of  physical 
geography  contrive  a  scientific  explanation  of  those  awful  changes  of  which,  accord- 
ing to  the  Scriptures,  this  place  was  once  the  scene.  J 

•  Shaw's  Travels.  f  Gordon  in  the  Bibliotheque  Britannique. 

*  Annales  des  Voyages,  xiii.  Mdmoire  sur  la  mer  Mort,  d'apros  Busching. 
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TABLES 
OF  THE  SUBDIVISIONS  OF  SYRIA  AT  DIFFERENT  PERIODS. 

TABLE  I. — Under  the  Romans  in  the  first  three  centuries. 


Greater  Divisions. 


Subordinate  Divisions. 


Chief  Towns. 


Syria  Superior.   - 
(Upper  Syria.) 


Ccele-Syria. 
Phenice.  - 
(Phenicia.) 


Palaestina. 


'  Comagene  - 
Cyrrhestica 


Pieria    -     - 
Seleucis     - 
Antiochene 
Casiotis      - 
Apamene   -   < 
Chalcidice  - 
Chalybonitis* 
..Palmyrene  - 
None     -     - 
None    -    - 


I 


Galilaea  Superior 

—  Inferior 

Samaria      -    - 


Judaea. 

Judsea  Propria  -     -    - 

Pentapolis,  s.  Palaestina 
Propria    -  :*;£;•*  - 

Idumaea 

Peraea. 

Trachonitis. 
Gaulonitis    -     -     -     - 
Batansea      -     -     -    - 
Auranitis      .... 

Itursea 

Decapolis  -  -  -  - 
Peraea  Propria  -  -  - 
Ammonitis  -  -  -  - 
Moabitis. 


Samosata. 

Cyrrhus.   Bera3a,  (Aleppo,) 
Hierapolis. 

Alexandria. 

Seleucia. 

Antiochia. 

Laodicea,  ad  mare. 

Apamia.  Emesa. 

Chalcis. 

Chalybon.  Thapsacus. 

Palmyra. 

Damascus.  Heliapolis. 

Aradus.  Tripolis.  Berytus.  Si- 
don.  Tyrus.  Ptolemais. 

Csesarea  Philippi,  v.  Paneas. 

Tiberias.  Nazareth. 

Samaria.   Neapolis.    (v.    Si- 
chem,)  Caesarea. 

Hierosolyma.    ( Jerusalem.) 
Jericho.  Joppa. 

Gaza.  Asdod,  v.  Azotus. 
Hebron. 


(The  present  Tshaulan.) 
(The  present  Bothin.) 
Bostra. 

Gerasa.  Gadara. 
Pella.  Amathus. 
Philadelphia. 


Some  of  the  learned  consider  Chalybonitis  as  a  small  subdivision  of  Cyrrhestica.  Chalybon, 
according  to  such,  is  the  present  Aleppo  or  Chalep,  called  also  Bersea ;  but  Ptolemy  makes 
Ber*a  distinct  from  Chalybon. 
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TABLE  II. — Divisions  of  Palestine  (or  Canaan}  among  the  Twelve  Tribes,  compared 

to  those  of  the  Romans. 


Ancient  Canaanitish 
Division. 


Israelitish  Division. 


Roman  Division 


c- irt  4  Tribe  of  Asher 

Sidonmns  J       (In  Llbanus. 

C  Naphthali ^  Upper  Galilee. 

Unknown     -    -    -  (North-west  of  the  lake  of  Genne- 

sareth.) 

Pheresites  {  ^WeTt  of  "that  lake")   ' 

Tll  (Issachar     -    -    -    - VLowerGahlee 

I      (Valley  of  Esdrelon.  Mount  Tabor.) } 

{Half-tribe  of  Manasseh  -  -  -  -  -  ^ 
(Dora  and  Caesarea,)  mingled  with  | 
the  following.  ^Samaria, 

m,  f  Ephraim 

\      Sichem,  Samaria,  district  of  Sarouas.) . 

{Benjamin 
(Between  Ephraim  and  Judah.  Je 
richo.  Jerusalem.) 

Hethites,  Amoritea     {  ^Hebron."  Judea  proper.)"  >Judxa. 

Philistines    -    -    -    [Simeon 

(Pentapolis,  Palses-  -s 

tina  propria) 

loab'tes  I  Reuben      -------- 

\      (Perea  proper,  southern  Hesbon.) 

{Gad 
(Northern  Perea,  part  of  Decapolis  >-Peraea. 
and  of  Ammonitis.) 

t   TT. 

ingdom  of  Bashan 


JV*.  J3.  The  Canaanites  and  Israelites  having  long  led  the  lives  of  shepherds,  their  limits  are 
not  quite  distinct.  Michaelis  could  not  complete  the  researches  which  Reland  and  d*Anville 
began,  nor  can  any  one. 

The  Tribes  of  Simeon  and  Dan  do  not  appear  to  have  ever  occupied  their  whole  territory. 
The  Philistines  lived  in  them  in  a  state  of  vassalage.  The  tribe  of  Asher  was  expelled  from 
the  sea  coast  by  the  Tyrians :  Reuben,  Gad,  and  the  eastern  half  of  Manasseh,  appear  never  to 
have  subjugated  all  the  Ammonites  and  Moabites. 


III.  SYRIA  AND  PALESTINE. 


365 


TABLE  III. — Division  of  the  Diocese  of  the  East,  (established  Inj  Constantine  and  his 
successors,  partly  also  by  Trajan.) 


Provinces. 

Chief  Towns. 

Corresponding  Divisons. 

A       U'    * 

"Rfjctra    - 

Batanea.     Auranitis. 
Samaria.     Judsea    propria. 
Pentapolis  or  the  country 
of  the  Philistines. 
Galilaea.    Gaulonitis.    De- 
capolis. 
[dumaea.     Arabia  Pctroca. 
The  Sea  coast. 

Coelesyria. 

Seleucia.    Pieria.    Cassio- 
tis  Apamene,  &c. 
Comagene.       Cyrrhestica. 
Chalcidice. 
Palmyrene.     Chalybonitis. 

Palaestina  primat      -     - 

Palaestina  secunda    -    - 

Palaestina  tertia,  or  salutaris 
Phoenicia  prima   -     -    - 

Phoenicia  Libanica    -    - 

Caesarea  (ad  mare)    -    - 
*Jersalem. 

Scythiopolis    -     -     -    - 
(BethsanO 
Petrsea       •    -    -    »-•   - 

*Tyrus. 
Heliopolis?     -     -     -     - 
*Damascus      -     -     - 

Syria  Euphratesia     -     - 
Syria  salutaris      -    -  fa-  * 

)shroene.      Mesopotamia. 
Cilicia  prima  et  secunda. 
Cyprus.     Isauria.       ~ 

Apame'a. 

*Hierapolis. 
Palmyra     -     -f    ^  -  -•- 

See  Mesopotamia. 
>  See  Asia  Minor. 

TABLE  IV. — Divisions  of  the  Kingdom  of  Jerusalem  in  the  Twelfth  Century,  accord- 
ing to  the  Mbt  Guen£e. 


FEODAL  DIVISIONS. 


I.  Roykl  Domains 


II.  First  Great  Barony 


III.  Second  Great  Barony 
IV.  Third  Great  Barony 


f  Jerusalem. 
I  Nablous. 
]  Acre. 

L  Tyre,  and  their  respective  districts. 
f  Country  of  Jaffa. 
I  --  of  Ascalon. 
^  Lordship  of  Rama. 
j  ---  of  Mirabel. 
[  ---  ofYbelin. 
Principality  of  Galilee. 

{Lordship  of  Sidon. 
---  of  Cesarea. 


distinct 


of  Bethsan. 

{Lordship  of  Krak  (Petra.) 
---  of  Hebron. 
---  of  Montreal. 

VI.  County  of  Tripoli    -    .....      f  A  dependent  principality,  but  disti 

I      from  the  kingdom  of  Jerusalem. 

*  The  coins  found  by  Mr.  Seetzen  at  Gerara  and  other  places  belong  to  the  reign  of  the 
Antonines.  It  is  probable  that  the  division  under  the  name  of  Arabia  is  as  old  as  Trajan  or 
the  Antonines. 

f  Finding  Cesarea  preferred  to  Jerusalem  as  the  capital,  we  are  led  to  believe  that  these 
divisions  of  Talestine  arc  as  old  as  the  reign  of  Adrian,  if  not  of  Titus. 
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IV.  —  Continued. 

ECCLESIASTICAL  DIVISIONS. 

{Bishoprics  of  Bethlehem. 
--  of  Lydda. 
-  of  Hebron. 
II.  Archbishopric  of  Krak  .....        --  of  Mount  Sinai. 

III.  Ditto  of  Caesarea     ------        --  ofSebaste.     (Samaria.) 

°f  Tiberius. 


Ttr    T*-A       f  XT 

IV.  D.tto  of  Nazareth     -    -    -    •*  Priory  of  Mount  Tabor. 

r  Bishoprics  of  Beryta. 

\r    TviA     r  rn  J  --  of  Sidon. 

V.  Ditto  of  Tyre      .......     <>  --  ofPaneas. 

I  -  of  Ptolemais. 
TABLE  V.  —  Present  leading  divisions  of  Syria. 


Divisions. 

Towns. 

Corresponding  Divisions  of 
Antiquity. 

.  Aleppo.  Aintab.    Birmam-  I  ^""  '   CV          . 

AlcPP°-       \    bijefAntakia.  Skanderon.  i    Chalcid.ce.  Seleucm.  An- 
J  I    tiochene  (in  Upper  Syria. ) 


i  Tinholos   (Trinoli  }  Lata   (  Casiotis>  (of  UPPer  SyriaO 
Pashaiic  of  Tripoli.  kia    D  ebail  *  {    T.he  north  part  of  Phce" 


T»    i  AV       f  a  -j      /     /Saide.   Acre.    Dair-el-Ka-  (  Phoenicia.  Ccelesyria  in  the 
Pashalic  of  Saide,  (or«    mar.  (in  the  country  of  the  <    limited  acceptation.  Gali- 
of  Acre.)  )    J)rusQs.)  Saphet.     -     -      (    lee. 

{Apamene  and  Palmyrene, 
(of  Upper  Syria.)  Eastern 
Coelesyria.  Palestine, 
with  the  exception  ol 
Galilee. 


Present  Divisions  of  Ancient  Palestine,  according  to  Busching,  Volney  and  others. 

r    -en  IT-  j  f  Jerusalem.  Jericho,  &c.  The  north-west 

i      of  Judea. 
[I.  Et-Khalil  ........        Hebron,  and  the  south  of  Judea. 

[II.  Gaza  or  Palestine    .....         The  sea  coast,  with  Jaffa,  Gaza,  &c. 

IV.  Ludd  .........         A  district  round  the  city  of  Ludd. 

•ir    -KT  vi  j  The  city  of  this  name,  with  the  ancient 

\      country  of  Samaria. 
VT     .  (  Mount  Carmel,  with  part  of  the  plain 

I      of  Esdrelon. 
VTT    «/•-  (  Ancient  Galilee,  called  also  Be-lad-el- 

(      Bushra,  or  the  country  of  the  Gospel. 

VIII.  Belad  Shekyf  ......      j  AnAlTanh[saC&cnitiS>  ^  Belad" 

IX.  El-Gaur,  (eastern.)      -    -    -    -      j  Ai'   One'  di          i* 


{On  the  south  and  south-east  of  the  Dead 
Sea,  with  El-Djebal,  the  ancient  G6- 
balene. 
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BOOK  XXIX. 

TURKEY  IN  ASIA. 

PART  IV. 

Jl  general  view  of  the  Ottoman  Empire. 

HAVING  described  the  provinces  of  Asiatic  Turkey  with  that  care  which  is  justly 
claimed  by  countries  which  once  enjoyed  so  brilliant  a  celebrity,  and  which,  let  us 
hope,  will,  at  some  future  time,  be  again  subjected  to  the  benign  influence  of  civili- 
zation, let  us  now  take  a  political  survey  of  the  Turkish  empire,  which  also  extends 
into  Europe  and  into  Africa,  though  its  principal  possessions  are  in  Asia. 

The  darkness  in  which  the  history  of  the  Turkish  or  Tartar  nations 
in  general  is  enveloped,  conceals  from  our  view  the  origin  of  that  tribe 
which  has  acquired  such  celebrity  under  the  name  of  the  Othmans.* 


Ottomans. 


We  have 


already  seen  that  some  Turks,  governed  by  some  princes  of  the  race  Seldjoukid, 
were  in  the  tenth,  eleventh,  and  twelfth  centuries,  in  possession  of  a  powerful  state, 
which,  under  the  name  of  the  Sultanat  o£~Konieh  and  of  Room,  comprehended 
Asia  Minor,  with  Armenia  and  Georgia.  About  the  year  1308,  this  sultanat  was 
destroyed  by  the  Mongols ;  and  in  a  short  time  the  Ottoman  power  appeared  in  its 
stead.  The  learned  Deguignes  thought  he  had  proved^  that  the  Ottomans  were  a 
Cumanian  tribe  which  was  driven  from  Chorassem  by  the  same  Mongols,  and  came 
to  settle  in  the  mountains  of  Taurus,  under  the  protection  of  the  sultans  of  Room, 
about  the  year  1231.  Whatever  may  have  been  their  previous  history,  one  of  the 
chiefs  of  this  tribe,  named  Othman,  made  himself  independent  about  the  year  1300 ; 
and  his  successors,  adopting  the  title  of  "  sultan,"  in  exchange  for  that  of  "  emir," 
contrived  in  the  course  of  a  century  to  extend  their  empire  from  the  banks  of  thw 
Euphrates  to  those  of  the  Danube.  Thrace,  Servia,  Macedonia,  and  Thessaly, 
were  now  subject  to  their  power,  and  Constantinople  was  surrounded  by  their  con- 
quests; when  Tamerlane,  in  1402,  having  defeated  the  sultan  Bajazet  I  conquests  of 
the  first,  the  Ottoman  power  seemed  to  totter.  Constantinople  began  to  |  the°ttomanj- 
breathe  from  the  pressure  by  which  her  existence  had  been  threatened ;  but  Maho- 
met the  first,  with  the  assistance  of  the  vizir  Ibrahim  Khan,  re-established  the  for- 
tunes of  the  Turks.  The  great  Amurat  the  second,  maintained  a  desperate  contest 
with  Joannes  Hunyad  and  Scanderberg,  antagonists  every  way  worthy  of  him.  He 
punished  the  perfidy  of  the  Christians  by  the  defeat  of  their  main  army  at  Varna. 
Mahomet  the  second,  in  1453,  entered  Constantinople  sword  in  hand,  and  established 
himself  on  the  throne  of  Constantine  and  Justinian.  From  Trebisond  to  Bosnia 
every  thing  submitted  without  a  contest  to  his  arms.  He  subdued  the  Crimea;  his 
fleets  made  descents  even  on  Italy.  Selim  I.  in  1517,  overthrowing  the  sultanat  of 
tho  Mamelooks,  subjugated  Syria  and  Egypt.  Rhodes  was  wrested  from  its  valor- 
ous knights.  Hungary,  distracted  by  intestine  broils,  opened  in  1520,  a  First  siegeof 
passage  for  Soliman  II.  to  Vienna:  but  this  imperial  city  presented  an  Vienna> 
effectual  barrier  to  the  further  progress  of  the  Crescent.  Selim  II.  in  the  mean 
time,  wrested  from  the  Venetians  the  isle  of  Cyprus.  The  defeat  of  the  Turkish 
fleet  near  Lepanto  in  1571,  was  not  followed  by  any  important  consequences.  But 
a  race  of  weak  sultans,  and  a  series  of  revolutions  in  the  seraglio,  now  sowed  in  the 
empire  the  seeds  of  anarchy.  Under  Mahomet  II.  the  energy  of  the  nation  seemed 
to  revive:  the  island  of  Candia  was  conquered.  Vienna  sustained  a  I  second  siege 
second  siege  in  1683,  which  was  raised  by  the  exertions  of  John  So-  |  oi  Vlcn0a* 
bieski,  king  of  Poland.  The  conquest,  of  Bagdat  marked  the  superiority  of  the 

*  Pronounced  in  Arabic  Qshman.  f  Histoire  des  Huns,  &c.  torn.  iv.  p.  350. 
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Turkish  to  the  Persian  power.  But  no  Solimans  nor  Amurats  now  sat  on  the  throne 
of  Constantinople.     A  century  was  spent  in  frequent  wars  attended  with  no  decisive 
results.     Asoph,  in  the  north,  conquered  in  1642,  was  lost  and  reconquered.     The 
Morca,  lost  in  1699,  was  soon  after  subjected  to  the  Turkish  power.  Austria,  which 
in  1699  and  1718,  had  made  large  acquisitions  in  Servia  and  Wallachia,  lost  her 
advantages  in  the  disgraceful  treaty  of  1739,  by  which  the  Russians  themselves 
were  forced  to  surrender  the  conquests  which  they  had  made  under  the  conduct  of 
Munnich.     Yet  this  war  instructed  Europe  in  the  secret  of  the  weakness  of  the 
Fail  or  the  ot-  I  Ottomans.     Russia  soon  ventured  to  contend  single-handed  with  the 
toman  power.   |  Turks,  and  beat  them  by  land  and  by  sea.     Romanzoff  passed  the  Da- 
nube: the  fleet  of  Orloff  sailed  round  from  the  north  into  the  Mediterranean,  and 
burned  the  Turkish  fleet  in  the  Bay  of  Tchesme.     The  treaty  of  1774,  restored 
independence  to  the  Crimea  and  Kuban,  delivered  up  to  the  Russians  the  most  im- 
portant military  stations  in  those  countries,  and  thus  opened  to  their  flag  the  Black 
Sea  and  the  passage  of  the  Dardanelles.     The  Ottoman  Porte  attempted  to  evade 
these  severe  conditions.     In  consequence  of  this  reluctance,  she  saw  Crimea  in  the 
possession  of  the  Russians  in  1783;  and,  in  five  years  after,  was  involved  in  a  war 
with  Russia  and  Austria  together.     It  was  to  the  inexperience  of  Joseph  II.  and  of 
Prince  Potcmkin,  to  the  daring  efforts  of  Gustavus  III.  in  the  north,  and  to  the  inter- 
ference of  the  Prussian  and  British  governments,  that  she  was  indebted  for  the  con- 
clusion of  the  war,  in  which  Otchakoff  was  lost,  and  which  threatened  the  instant 
expulsion  of  the  Turks  from  Europe.     Russia,  however,  afterwards  availed  herself 
of  the  events  of  the  French  Revolution  to  engage  the  Turks  in  an  alliance,  by  which 
her  command  over  the  destinies  of  that  empire  was  extended  to  evciy  corner.     A 
weak  divan  sacrificed  its  independence  for  the  recovery  of  Egypt.     The  Russian 
squadrons  passed  under  the  sacred  walls  of  the  seraglio.     The  Russian  armies 
established  themselves  in  the  Grecian  islands ;  the  name  of  Russia  was  invoked  by 
the  restless  spirits  of  Servia  and  Wallachia,  eager  to  throw  off  the  yoke  of  Turkey. 
The  French  under  Bonaparte,  pleasing  themselves  with  the  prospect  of  universal 
conquest,  spared  the  Turkish  power  only  because  the  conquest  of  the  Russian  em- 
pire was  a  more  brilliant  object  for  their  arms,  and  the  materials  of  that  empire  were 
more  easily  amalgamated  with  those  already  in  the  hands  of  this  all-powerful  inva- 
der, and  more  easily  made  effective  for  future  conquests.  The  sudden  fall  of  French 
preponderance  having  imparted  a  renovated  energy  to  the  influence  of  the  Russian 
monarchy,  and  Austria  being  for  the  moment  in  mutual  league  with  Russia,  the  ex- 
tinction of  Turkish  domination  now  becomes  a  matter  of  the  utmost 
facility.     Great  Britain  may  wish  to  interpose  her  power  to  check  the 
extension  of  an  empire  so  threatening  in  its  aspects  towards  herself  as  Russia.    But 
the  Russian  power  is  too  close  on  Turkey,  and  has  in  other  respects  too  little  to 
dread  from  any  other  nation  to  allow  such  distant  considerations  to  shackle  her 
movements.     Or,  if  she  wishes  to  avoid  a  contest  with  the  maritime  prowess  of  that 
country,  she  may  purchase  her  peace  by  a  division  of  the  spoil,  allowing  to  the  Bri- 
tish, what  she  cannot  prevent,  the  occupation  of  the  numerous  islands  of  the  Medi- 
terranean, now  in  the  hands  of  the  Turks.     Such  is  the  morality  dictated  by  the 
sword,  the  law  of  emperors  and  domineering  courts,  the  execution  of  which  may  be 
postponed  by  convenience  or  a  sense  of  decency,  while  the  occurrence  of  future  pre- 
texts and  opportunities  is  wished  for  and  expected.     It  is  well  for  mankind  when  this 
looseness  of  international  principle  is  in  some  degree  expiated  by  the  establish- 
ment of  just  institutions,  and  the  protection  of  civil  liberty  in  the  countries  subjected 
to  these  mutually  tolerated  and  occasionally  confederated  powers.    We  have  not  yet 
reached  the  period  when  a  plurality  of  them  have  shown  any  willingness  to  adjust 
their  relative  interests  by  a  conjoint  telinquishinent  of  conquests  which  they  h 
long  held,  in  favour  of  home-born  governments,  suited  to  the  original  character  and 
the  cherished  pride  of  ancient  national  communities.     But,  taking  men  as  they  are, 
and  considering  the  ready  intercourse  now  maintained  among  the  most  distant  purls 
of  our  planet,  it  becomes  matter  of  doubt  whether  extensive  governments  are  in>l 
better  suited  to  the  repose  of  the  world  than  a  frittering  down  of  the  inhabited  earth 
into  small  nations,  where  the  prejudices,  and  the  inclinations  of  one  ferocious  tribe 
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might  disturb  the  transactions  of  all  who  come  in  contact  with  them.  The  ravages 
attending  the  wars  of  great  nations  are,  while  they  last,  evils  of  proportional  magni- 
tude. But  they  are  open;  [they  attract  attention;  they  give  warning  to  the  peaceful 
to  prepare  for  avoiding  the  scene,  or  to  choose  the  part  which  their  inclination  or 
principles  may  lead  them  to  take  in  the  contest :  and,  when  these  are  terminated, 
they  leave  mankind  in  a  condition  to  prosecute  the  business  of  life  without  the  per- 
petual dread  of  lawless  attacks.  We  have  not  yet  arrived  at  an  era  in  which  the  bub- 
ble of  military  glory  has  lost  its  delusive  hues,  nor  is  civilization  so  widely  extended 
as  to  produce  one  deliberate  understanding,  and  one  code  of  mutual  conduct  among 
the  whole  human  species.  It  is  when  local  prejudices  and  confined  habits  are  pro- 
hibited from  exercising  an  influence  on  more  foreign  relations,  that  the  great  mass  of 
mankind  will  have  it  in  their  power  to  lay  a  hand  of  gentleness,  but  of  irresistible 
weight,  on  every  unjust  inclination,  and  to  repress  in  the  conduct  of  conspicuous 
individuals  every  movement  implying  a  tendency  to  a  vain  and  ungenerous  aggran- 
dizement. Were  this  happily  the  case,  the  rare  occurrence  of  international  crimes 
would  limit  the  field  of  pretexts  for  acts  of  unjust  aggression  under  the  guise  of  a 
redress  of  our  own  or  other's  grievances,  or  a  forcible  maintenance  of  the  peace  of 
the  world. 

While  we  wait  for  the  effects  of  political  circumstances,  we  perceive 
in  every  quarter  of  the  Turkish  frontier  the  encroachments  of  adverse 
fortune.  An  extremely  precarious  authority  is  all  that  is  left  to  the  Porte  in  Africa. 
The  uncertain  boundaries  of  Syria  are  liable  to  the  constant  insults  of  the  Arabs. 
The  line  of  separation  from  the  Persian  empire  has  continued  unaltered  for  a  cen- 
tury, but  the  pasha  of  Bagdat  and  the  tribes  of  Koordistan  yield  to  the  Grand  Sultan 
a  very  dubious  homage.  It  is  not  easy  to  say  where  the  Turks  have  a  barrier  on  the 
side  of  Russia.  The  latter  extend  to  the  banks  of  the  Phasis  in  Asia,  and  to  those 
of  the  Danube  in  Europe.  From  Austria,  the  mountains  of  Transylvania  and  part 
of  the  course  of  the  Danube  and  the  Save,  form  a  sort  of  natural  frontier,  rendered 
ineffectual  by  Dalmatia  (which  spreads  over  the  frontiers  of  Servia  and  Bosnia)  hav- 
ing passed  through  the  hands  of  Bonaparte  into  those  of  Austria,  and  the  Ionian 
islands  having  passed  through  the  same  medium  into  the  hands  of  Britain. 

A  government  of  a  mild  and  elightened  character,  possessed  of  these  I  Advantages  of 
extensive  countries,  might  form  one  of  the  finest  empires  in  the  world.  |  lts  POSUlon- 
It  would  derive  great  commercial  advantages  from  that  central  situation  which  Tur- 
key enjoys  in  the  old  continent,  giving  her  so  ready  access  to  the  commodities  of 
Europe,  Asia,  and  Africa;  that  intercourse  being  at  the  same  time  admirably  facili- 
tated by  the  openings  which  the  Mediterranean  Sea,  the  Red  Sea,  the  Persian  Gulf, 
and  the  river  Euphrates  afford  to  the  two  great  oceans  of  the  globe. 

The  Turks  never  reckon  up  their  population,  nor  keep  statistical  records  of  the 
component  parts  of  their  empire.  They  do  not  know  whether  it  is  so  much  depopu- 
lated as  others  represent  it,  or  if  their  weakness  in  this  particular  has  been  exagge- 
rated. With  respect  to  extent  of  territory,  the  results  of  a  comparative  examination 
of  modern  accounts  and  modern  maps  are  represented  in  the  following  table : 

TURKEY  IN  EUROPE.  square  MI*. 

Moldavia  (with  Bessarabia)     -                  -         -  26,639 
Wallacia       ...                   ...                   ...         23,066 

Servia,  Bosnia,  and  Turkish  Dalmatia      -  31,366 

Bulgaria        ...                  .  27,174 

Romania  proper     -         -  25,716 

Macedonia   -                                               ....  21,142 

Albania  proper       ------  16,645 

Epirus,  Thessaly,  Livadia       -  14,915 

Morea           -                                                         ...  7,227 

Candia  or  Crete     -  4,613 

Eubea  and  the  other  isles  of  Europe  3,806 

Total  Turkey  in  Europe  -       202,309 
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TURKEY  IN  ASIA. 

Square  Miles. 

Anatolia,  with  Caramania  and  Room,  as  far  as  the  Euphrates     -        -  200,196 

Syria,  exclusive  of  the  Desert                                      ....  51,778 

Armenia,  with  Turkish  Georgia,  &c.                            -  64,002 

Diarbekir,  Mesopotamia,  &c.                                                                    -  144,650 

Total  Turkey  in  Asia 460,626 

Do.      Do.     in  Europe  ....       202,309 

Egypt  -  ....       152,261 

Total  of  the  Ottoman  Empire,  (exclusive  of  the  Barbary  States)        -       815,196 

Population.  |  It  would  be  vain  to  expect  a  near  approximation  to  the  truth  in  any 
conjectures  which  we  might  indulge  respecting  the  population  of  a  state  in  which  re- 
gisters and  a  regular  census  are  unknown.  Some  writers  estimate  that  of  European 
Turkey  at  twenty-two,  while  others  have  reduced  it  to  eight  millions,*  and  both  as- 
sign equally  plausible  grounds  for  their  opinions.  Respecting  Asiatic  Turkey,  the 
uncertainty,  if  not  still  greater,  is  at  least  more  generally  acknowledged.  Supposing 
the  houses  to  be  as  thinly  scattered  as  in  the  less  populous  parts  of  Spain,  the  popu- 
lation of  all  Turkey,  in  Europe,  Asia,  and  Africa,  may  amount  to  25  or  30  millions, 
of  which  one-half  belongs  to  Asia.  Under  the  want  of  any  thing  like  positive  evi- 
dence, we  shall  not  deviate  far  from  probability  in  allowing  to  Anatolia,  five  millions; 
to  Armenia,  two;|  to  Koordistan,  one;  to  the  pashalics  of  Bagdat,  Mosul,  and  Diar- 
bekir, one  and  a  half;  and  to  Syria,  1,800,000,  or  at  most  two  millions. 

The  moral  and  political  condition  of  the  Ottomans  is  a  subject  which  presents  less 
Phyricai  con-  I  uncertainty,  and  is  in  itself  more  interesting.  The  Turks  are  allowed 
Turkl?n  w  I  to  be  a  large,  well  formed,  and  robust  race  of  men,  of  rather  a  harsh  yet 
often  a  noble  physiognomy,  and  a  tawny  complexion,  with  black  or  rather  dark 
brown  hair.  J  They  have  a  natural  gravity  of  deportment,  which  is  increased  by  a 
large  flowing  dress,  thick  rolls  of  turban  on  the  head,  and  long  mustaches,  the  last 
of  which  ornaments  are  by  them,  as  by  all  Asiatic  nations,  reckoned  indispensable.  § 
Their  exterior  gives  no  countenance  to  the  Mongol  extraction  which  their  national 
authors  ascribe  to  them.  They  seem  to  differ  from  other  Tartar  nations  in  nothing  else 
than  a  degree  of  favourable  alteration  arising  from  an  admixture  of  European  blood. 
Language.  |  The  language  of  the  Turks,  however,  in  the  unanimous  opinion  of  philo- 
logists, has  in  its  radical  materials  a  closer  alliance  with  that  of  Tartary  than  with  any 
other.  But  the  Turkish  writers  have  introduced  into  their  more  elevated  style  many 
words  and  phrases  adopted  from  the  copious  language  of  Arabia,  or  from  the  elegant 
idiom  of  modern  Persia.  This  admixture  has  procured  to  the  Turkish  language  the  ap- 
pellation of  Mulcmma,  or  "the  pied  mare."||  The  Turks  being,  of  all  the  races 
which  have  proceeded  from  central  Asia,  that  which  has  most  recently  settled  in 
Europe,  and  their  former  glory  and  honour  having  inspired  them  with  a  lofty  national 
pride,  we  find  them  still  preserving  inviolable,  and  most  particularly  in  the  Asiatic 
provinces,  the  same  religious  creed,  and  the  same  manners  and  customs  by  which 
three  centuries  ago  they  were  distinguished,  a  constancy  which  might  merit  our 
Modeof  living.  |  praise  if  enlightened  and  directed  by  sound  principles  of  policy.  Frugal, 
and  generally  vegetable  fare,  a  prevalent  abstinence  from  wine,  habitual  masculine 
exercises,  such  as  riding  and  the  use  of  arms,  (the  more  effeminate  exercise  of 
dancing  being  proscribed,)  a  grave  ceremonious  hospitality,  taciturnity,  much  exter- 
nal devotion,  simple  and  quiet  dwellings,  gardens  retired  and  romantic,  these  are  the 

*  Bruns.  Magas.  Geograph.  i.  cah.  1.  p.  68—74,  compared  with  Ludeck's  Authentic  Account 
of  the  Ottoman  empire.     Elton's  View  and  de  Tott's  Memoirs. 

f  Olivier,  Voyage  iv.    Volney,  Voyage  en  Syrie,  ii. 

*  Busbeck,  Luclecke,  Lady  M.  Montague,  &c.  $  Tott,  i.  191. 

I  Adelung.  Mithrid.  i.  459,  &.c.    Jenisch,  de  fatis  linguarum  orientalium.     Meninski,  Dic- 
tionarum  Turcicum,  fee. 
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chief  features  which  impart  to  the  mode  of  living  of  the  Turks,  as  well  as  the  orien- 
talists in  general,  an  original  and  distinct  character. 

The  indolent  Turk  is  a  stranger  to  the  bustle  of  our  social  circles ;  |  Amusement* 
he  reposes  on  his  sofa  covered  with  the  softest  cushions  ;  smokes  the  tobacco  of 
Syria;  warms  and  regales  himself  by  sipping  at  short  intervals  the  coffee  of  Moka; 
looks  on  while  the  slaves  dance  before  him ;  and  at  times  takes  a  few  grains  of  opium, 
by  which  his  imagination  is  transported  to  the  third  heavens.  Polygamy,  |  Polygamy, 
however,  is  far  from  bringing  to  every  Mussulman  that  exuberance  of  voluptuous 
enjoyment  with  which,  in  the  minds  of  the  inexperienced  and  unreflecting,  the  word 
is  so  often  associated.  The  Turkish  women  being  entitled  to  spend  with  extrava- 
gance, while  they  have  no  line  of  industry  to  follow,  men  of  moderate  fortune  are 
prudent  enough  to  confine  themselves  to  one  wife.  Sometimes  those  women  who 
are  at  their  own  disposal,  or  their  relations  for  them,  insist,  in  their  marriage  con- 
tracts, on  a  formal  renunciation  on  the  part  of  the  husband  of  the  licence  which 
Mahometans  enjoy  to  marry  four  wives.  Polygamy  thus  becomes  the  luxury  of  the 
rich  and  the  great.  Female  slaves,  purchased  from  the  Georgians  and  I  Haram«. 
Circassians,  but  in  larger  proportions  from  the  Lesghians,  people  their  |  men." 
harams,  those  close  and  sacred  apartments  within  which  Turkish  jealousy  has  con- 
fined the  empire  of  beauty.  When  walking  abroad  from  their  harams,  which  we 
improperly  call  seraglios,*  the  Mahometan  women,  whether  wives  or  concubines, 
are  always  covered  with  triple  veils,  and  a  dress  by  which  the  features  and  the  forms 
of  these  walking  mummies  are  effectually  concealed  from  the  most  sagacious  obser- 
vation. It  is  only  in  their  baths,  which  are  scrupulously  locked,  or  in  the  interior  of 
their  harams,  that  the  women  enjoy  one  another's  society,  and  give  fetes.  There 
they  regale  themselves  with  sherbet,  sweetmeats,  coffee,  and  tobacco :  there  they 
display  their  dresses,  their  laces,  their  jewels,  and  indulge  in  criticisms  on  their 
husbands  or  their  neighbours.  Dancing  girls  are  admitted,  who  entertain  them  with 
rather  wanton  exhibitions ;  but  no  women  of  character  dance  in  Turkey.  The 
Turkish  women  are  not  furnished  with  any  pretext  for  occasional  liberty  by  the  places 
of  worship,  the  law  of  Mahomet  not  requiring  them  to  attend  prayers  in  public.  But 
notwithstanding  the  precautions  employed,  we  are  told  that  the  Mahometan  ladies 
find  some  opportunities  of  repaying  the  indifference  or  the  infidelity  of  a  husband ;  that 
by  the  medium  of  the  milliners,  who  are  generally  Jews  or  Armenians,  they  can 
extend  their  correspondence  beyond  the  triple  walls  of  the  haram  of  the  most  for- 
midable pasha.  It  is  said,  but  we  do  not  vouch  for  the  accuracy  of  the  fact,  that  as 
they  cannot  read  or  write  billet  doux,  they  convey  their  sentiments  by  I  Language  of 
showing  or  sending  flowers  under  certain  emblematic  arrangements. f  |  flowers> 

The  Turks  have  some  points  which  indicate  the  gentle  feelings  of  hu- 
manity lurking  in  the  heart.  The  same  species  of  benevolence  which 
restrains  the  Indians  from  depriving  animals  of  life,  seems  to  be  equally  inherent  in 
the  masters  of  the  Bosphorus.  In  the  Turkish  towns  dogs  and  cats  enjoy  an  abun- 
dance which  our  beggars  might  envy.  Flocks  of  pigeons  traversing  the  air,  light  on 
the  merchant  vessels  which  are  loaded  with  grain,  to  levy  a  tribute  which  is  seldom 
refused  them.  Aquatic  birds  swarm  on  the  banks  of  the  canal  at  Constantinople, 
and  their  nests  are  respected  even  by  children.  This  benevolence  is  even  extended 
to  trees.  A  useful  and  commendable  prejudice  prevents  the  most  avaricious  propri- 
etor from  depriving  the  village  or  the  field  of  their  pleasing  and  salubrious  shade. 
The  rich  take  a  pride  in  adorning  the  public  walks  with  fountains  and  |  Public  walks, 
with  seats,  two  things  which  are  rendered  necessary  by  the  frequent  ablutions  and 
prayers  enjoined  by  the  Mahometan  religion.  The  khans,  or  caravan-  |  Caravanserai, 
seras,  are  public  inns,  in  which  travellers  and  working  people  are  lodged  without  pay- 
ment. In  the  houses  of  Turkish  proprietors,  whether  in  the  Morea,  Anatolia,  or  the 
island  of  Candia,  several  travellers  concur  in  remarking  purity  of  man-  I  prjde0f  the 
ners,  domestic  happiness,  and  a  patriarchal  hospitality.  J  But  the  ex-  j  Turks. 

*  Seraglio  is  a  Persian  word  for  a  palace. 

f  Lady  M.  Montague's  Letters.   Hammer  in  the  Fundgruben  des  Orients,  or  the  Annals  des 
Voyages. 

*  Savary's  Letters  on  Greece.    Schulze,  in  Paulus,  vii.    Chandler's  Travels  IB  Asia  Minor 
passim. 
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trems  pride  of  the  Turks,  rendered  more  offensive  by  the  harshness  of  their  manners, 
has  so  wounded  the  feelings  of  the  generality  of  travellers,  that  they  have  seen  nothing 
in  the  whole  race  except  a  ferocity,  an  ignorance,  and  a  grossness,  which  are  proof 
against  all  the  means  of  civilization.  Europe  has  forgotten  the  power  and  the  able 
policy  of  the  Amurats  and  the  Solimans.  To  our  scandalous  terrors,  and  our  stupor 
blended  with  inordinate  admiration,  an  extreme  and  groundless  contempt  has  suc- 
ceeded. We  are  too  apt  to  lose  sight  of  the  influence  of  laws  and  institutions  in 
moulding  the  character  of  a  people. 

Power  of  the  ^  ^s  not  *°  despotism,  in  the  meaning  annexed  to  that  word  by  modern 

Grand  signer.  Europeans,  that  the  misery  and  weakness  of  Turkey  must  be  ascribed. 
The  Sultan,  who  also  assumes  the  title  of  Padi-Shah,  translated  the  Grand  Signor, 
is  far  from  enjoying  by  law  an  unlimited  authority.  He  cannot  infringe  on  any  of 
the  rules  dictated  in  the  Koran,  the  divine  law  which  is  obligatory  on  all  the  Moslem 
or  true  believers.  He  cannot  even,  without  extreme  risk,  interfere  with  the  institu- 
tions which  long  usage  and  national  prejudice  have  consecrated.  He  appoints  and 
displaces  at  his  pleasure  the  great  civil  and  military  functionaries ;  he  is  master  of 
their  fortune  and  their  lives.  But  the  exercise  of  this  redoubted  power  is  impeded  by 
great  obstacles.  One  pasha  beats  the  armies  sent  to  deprive  him  of  his  government; 
another  sends  to  Constantinople  the  head  of  the  capidji  who  came  for  his.  Yet  these 
restrictions  on  the  sultan's  power,  substantial  as  they  are,  have  not  the  effect  which 
some  have  maintained,  of  making  Turkey*  a  limited  monarchy  in  the  European  ac- 
ceptation. We  rather  find  in  the  constitution  of  that  empire  a  military  tyranny  which 
has  fallen  to  pieces,  and  degenerated  into  anarchy.  The  opposition  made  by  the 
people  and  the  pashas  amounts  to  nothing  more  than  a  dismal  train  of  devastating 
insurrections.  Its  political  state  is  characterized  by  two  principles.  The  first  is, 
that  every  man  who  is  invested  with  power  is  at  liberty  to  delegate  this  power  en- 
tirely to  another;  the  sultan  is  the  vicegerant  of  the  prophet:  every  pasha  is  a  repre- 
sentative of  the  sultan;  every  soldier  who  carries  an  order  is  the  representative  of 
the  pasha. I  This  principle,  which  by  multiplying  to  infinity  the  number 


of  oppressors,  makes  the  oppression  bear  heavily  on  all  classes,  is  the 


Principles  of 
government. 

consequence  of  the  military  origin  of  the  Turkish  empire.  This  victorious  nation 
continues  to  treat  its  vast  conquests  like  a  city  taken  by  assault.  It  is  less  like  a 
nation  than  an  army  encamped  in  the  midst  of  vanquished  nations.  Hence  a  second 
fundamental^ principle,  that  all  persons  and  property  conquered  by  the  Ottomans  be- 
long to  the  Sultan.  What  can  Christians,  Jews,  Armenians,  and  other  dogs,  be  ac- 
counted, but  the  slaves  of  the  conqueror?  They  are  allowed  to  live,  but  are  forced 
to  pay  a  tribute  the  receipt  for  which  bears  that  it  is  the  ransom  of  their  heads. 
The  same  principle  applied  to  territory,  prevents  the  Turks  themselves  from  having 
a  right  in  fee  simple  to  any  hereditary  property.  They  are  only  tenants  for  life ;  and 
when  they  die  without  male  issue,  the  sultan  becomes  their  heir.  If  there  are  sons, 
he  claims  indeed  only  a  tenth  of  the  property  left;  but  the  clerks  of  the  treasury  em- 
ployed to  value  this  tenth,  rate-it  as  high  as  they  please.  J  The  state  officers  do  not 
even  enjoy  this  imperfect  right ;  whatever  they  possess  falls  at  their  death  into  the  hands 
of  the  sultan.  This  instability  of  property  prevents  any  one  from  undertaking  expen- 
sive .and  substantial  buildings. §  The  Turks  prefer  the  collecting  of  trinkets  and 
such  riches  as  are  portable  and  easily  concealed.  The  only  way  of  avoiding  this 
system  of  universal  confiscation  is,  according  to  the  acknowledgment  of  one  of  the 
vindicators  of  the  Turks,  to  give  their  lands  as  a  vakf,  that  is,  a  pious  legacy  to  a 
mosque :  the  proprietor,  on  paying  a  small  rent  to  the  mosque,  thus  becomes  an  irre» 
moveable  tenant  ;||  but  the  lawyers,  whose  employment  it  is  to  take  charge  of  the 
legacy,  often  contrive  to  become  the  chief  profilers  by  this  singular  institution.  We 
must  add  to  the  two  principles  now  stated,  the  universal  prevalence  of  a  most  scan- 
Veuaiity.  |  dalous  venality.  The  situations  of  pasha,  of  cadi  or  judge,  and  all  pub- 
lic employments,  are  openly  given  to  the  highest  offerer.  He  naturally  uses  his  best 

*  Porter  on  the  Religion,  Laws,  &c.  of  the  Turks,  chiefly  in  chap.  vi.  p.  75,  78. 
f  Volney,  Syrie,  ii.  du  Gouvernment  des  Turcs. 

*  Ludecke,  Relation  de  Turquie,  1.  §  63.  £  Lady  M.  W.  Mont.  vol.  ii.  letter  32. 
I  Porter,  p,  79,  80. 
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exertions  during  his  term  of  office,  generally  short,  to  indemnify  himself  at  the  expense 
of  those  whom  he  governs.  The  anarchy  is  increased  by  the  obscurity  and  ambi- 
guity of  the  laws.  This  vast  empire  is  in  want  of  a  legal  code  more  pre-  |  Laws, 
cise  and  more  suited  to  the  existing  state  of  things  than  that  of  Soliman  II.  which 
consists  of  the  substance  of  the  institutes  of  Justinian  and  Theodosius,  enforced  by 
the  moral  precepts  of  the  Koran.  Probably  in  this,  as  in  other  countries,  the  pro- 
fessional persons  whose  business  it  is  to  execute  the  forms  which  the  law  enjoins, 
and  who  are  generally  unwilling  to  acquire  new  habits  in  their  business,  would  raise  a 
clamour  against  all  material  improvement.  Turkey  is  also  in  want  of  institutions 
capable  of  restraining  the  arbitrary  power  of  men  in  place,  and  defending  the  execu- 
tion of  the  laws  from  personal  influence. 

The  general  weakness  of  monarchs  born  in  the  seraglio  has  led  them  to  entrust 
the  cares  of  government  to  a  prime  minister,  called  the  vizier-azem,  or  grand  vizier. 
This  personage  is,  in  the  full  extent  of  the  term,  the  vice-regent  of  the  |  Grand  vizier, 
sultan.  He  keeps  the  imperial  seal,  he  commands  the  armies  in  person,  he  arranges 
the  finances  of  the  state,  he  disposes  of  all  civil  and  military  offices.  But  the  re- 
sponsibility attached  to  his  situation  is  dreadful  in  proportion  to  his  power.  To  him 
are  attributed  all  the  misfortunes  that  befal  the  state,  scarcities,  conflagrations,  mi- 
litary defeats,  rebellions,  and  epidemic  diseases.  The  sword,  constantly  suspended 
over  his  head,  strikes  him  with  equal  certainty  whether  he  displeases  the  people  or 
the  sultan.  Encompased  with  snares,  and  laid  open  to  every  person's  attacks,  it  is 
rarely  that  in  this  high  situation  he  reaches  old  age. 

The  divan  or  council  of  state  consists  of  the  principal  ministers.     The  |  Divan. 
Reis  Effendi  is  the  High  Chancellor  of  the  empire,  and  stands  at  the  head  of  the 
body  of  kodja  or  attorneys,  which  has  contrived  to  acquire  a  great  political  influence, 
and  which,  at  the  present  moment,  contains  the  best  informed  men  of  the  nation. 

The  Ulema,  or  the  body  of  doctors  in  theology  and  jurisprudence,  is  |  The  ui£ma. 
entrusted  with  the  guardianship  of  the  fundamental  laws  of  the  empire.  These  laws 
reduce  themselves  to  the  Koran  itself,  and  the  commentaries  which  the  ancient  doc- 
tors have  written  on  it.  The  members  of  the  Ulema,  who  are  called  EfTendi,  com- 
bine the  judicial  with  the  religious  authority.  They  are  both  the  interpreters  of  re- 
ligion, and  the  judges  in  all  civil  and  criminal  causes.  None  of  them  can  be  legally 
condemned  to  death  without  the  consent  of  their  head.* 

The  mufti,  or  sheikal  islam,  is  the  supreme  head  of  the  Ulema,  and  the  |  Mufti, 
vice-gerent  of  the  sultan,  as  caliph,  or  successor  of  Mahomet,,  and  the  head  of  the 
church.  The  sultan  issues  no  law,  makes  no  declaration  of  war,  establishes  no  tax, 
without  having  obtained  a  festa  or  decision  of  the  mufti.  This  eminent  office  would 
form  a  soft  of  counterpoise  to  the  almost  unlimited  authority  of  the  sovereign,  and 
might  even  paralise  its  exertions,  did  not  the  sultans  take  on  themselves  the  power 
of  deposing,  banishing,  or  even  decapitating  the  mufti.  This  dignified  person  pre- 
sents annually  to  the  sultan  a  list  of  candidates  for  the  highest  judicial  situations ; 
they  are  from  the  body  of  the  Ulema.  The  influence  both  of  the  mufti  and  of  the 
Ulema  would  be  far  greater  than  it  is,  if  they  could  maintain  a  good  character,  for 
probity.  But  the  venality  of  all  the  employments  introduces  into  all  ranks  and  con- 
ditions of  the  inhabitants  of  this  empire  such  a  keen  cupidity  and  corruption,  that  the 
least  favour  or  service  conferred  must  be  purchased  by  presents.  The  sentence  of 
the  judge,  and  the  declarations  of  witnesses,  are  purchased  in  the  same  way  as  any 
employment  or  any  favour  from  a  man  in  place  is  purchased.  In  no  country  in  the 
world  are  false  witnesses  so  common  and  so  devoid  of  shame  as  in  Turkey.  This 
is  productive  of  a  state  of  society  so  much  the  more  dreadful,  as  all  gradations  of 
judges,  the  molla,  the  cadi,  and  the  simple  nai'b,  pronounce  a  sentence  |  J«dge»: 
from  which  there  lies  no  appeal.  The  Turkish  jurisprudence  is  that  of  |  tio^ofjStice. 
a  tribe  of  wandering  soldiers.  After  a  few  depositions  on  oath  on -each  side  of  the 
question,  the  cadi  pronounces  his  sentence  supported  by  some  passage  from  the  Ko- 
ran. To  order  the  bastinado  as  a  punishment  of  the  common  people's  minor  offences, 
to  impose  a  fine,  or  what  is  called  in  the  Levant  an  avanie,  on  a  rich  Greek  or  Euro- 

•  Muradjeo  d'Ohsson,  Description  of  the  Ottoman  Empire. 
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pean,  to  condemn  a  thief  to  be  hanged,  constitute  all  the  duties  and  all  the  know- 
ledge of  an  ordinary  judge.  Without  information,  and  without  intelligent  pleaders, 
justice  is  awarded,  or  injustice  consummated  in  a  few  hours.  This  is  exactly  what 
we  must  suppose  to  have  been  the  method  of  proceeding  in  the  camp  of  Othman. 
Hence  the  two  great  judges,  that  of  Roumili  or  Europe,  and  that  of  Anadhouli  or 
Asia,  are  denominated  kadi-laskar,  or  "  military  judges."* 

Yet  the  Ottoman  empire  is  not  without  a  species  of  popular  representation.  The 
Ayams.  |  chief  delegates  of  the  people  are  called  ayams,  from  an  Arabic  word  for 
"the  eye;"  their  office  consists  in  watching  over  the  safety  and  interests  of  private 
individuals,  attending  to  the  good  order  and  the  defence  of  the  towns  and  cities,  to  resist 
the  unjust  proceedings  of  the  pashas,  and  the  exactions  of  the  military,  and  to  look 
after  the  equitable  distribution  of  the  taxes.  These  are  usually  men  of  the  most 
virtuous  characters,  who,  when  chosen  by  the  people,  discharge  this  honourable 
function  without  remuneration.  The  ayams  take  the  advice  of  the  leading  men  of 
the  place,  and  the  practitioner  of  the  law,  to  discuss  the  general  interests,  to  put  in 
due  form  such  representations  as  are  to  be  made  to  the  pasha,  and  to  make  out,  in 
concert,  any  subjects  of  complaint  against  him  which  it  may  be  necessary  to  present 
corporation*.  |  to  the  Porte.  Almost  every  Mussulman,  from  the  merchant  to  the  lowest 
mechanic,  belongs  to  some  corporation,  the  heads  of  which  are  commissioned  to 
watch  over  the  rights  of  the  community  and  of  individuals.  If  the  lowest  member 
is  arraigned  before  a  mekemd,  or  court  of  justice,  the  heads  of  the  body  to  which  he 
belongs  appear  in  his  defence.  Sometimes  the  whole  body  is  known  to  intercede  in 
favour  of  a  person  known  to  be  innocent.  Yet  justice  is  for  the  most  part  only  to 
be  obtained  by  the  payment  of  a  sum  of  money. 

The  provincial  administration  is  modelled  on  the  same  system  by  which  the  empire 
PasMi.  |  is  governed.  The  pashas,  distinguished  in  rank  by  the  number  of  tails 
or  standards  which  they  use,  unite  the  military  to  the  civil  power,  and,  by  an  abuso 
still  more  prejudicial  to  the  interests  of  the  people,  the  greater  part  unite  with  these 
the  farming  of  the  taxes.  They  would  be  completely  sultans  on  a  smaller  scale, 
were  not  the  judicial  power  entirely  in  the  hands  of  the  cadis.  The  pasha  with  three 
tails  possesses,  like  the  sultan  whom  he  represents,  the  dreadful  prerogative  of 
punishing  with  death  any  agent  whom  he  employs,  and  even  any  individual  who  seems 
to  threaten  the  general  safety,  t  Some  pashas  of  three  tails  have  the  title  of  begler- 
beg,  as  the  pasha  of  Sophia  or  Romelia,  and  the  pasha  of  Kintaye  or  Anatolia.  He 
keeps  on  foot  a  military  establishment,  more  or  less  numerous  according  to  the  con- 
dition of  his  revenues  and  the  position  of  his  pashalic,  and  marches  at  the  head  of 
his  armed  force  when  the  frontier  is  menaced,  or  when  he  is  called  on  by  his  sove- 
reign. The  beys  and  the  sanjaks,  or  sub-governors,  are  under  his  orders.  This 
Tyranny  in  I  accumulation  of  powers  often  renders  the  provinces  a  prey  to  tyranny, 
the  provincei.  |  jn  faQ  capital,  many  things  concur  to  restrain  the  spirit  of  oppression; 
the  presence  of  the  sovereign,  a  greater  collection  of  well  informed  persons,  an  im- 
mense population,  and  the  expectation  of  credit,  of  favour,  and  of  power.  The 
Grand  Vizier  watches  over  his  ministers,  and  is  watched  by  them  in  his  turn.  Even 
the  Sultan  has  sometimes  a  secret  police  in  pay.  In  short,  the  people,  when  they 
choose  to  rebel  against  their  tyrants,  by  setting  the  city  on  fire,  almost  always  find 
support  in  the  jealousy  or  ambition,  if  not  in  the  indignant  probity  of  some  powerful 
individual ;  but  the  provinces  have  no  such  resources  to  put  in  action  against  their 
pashas.  If,  in  the  end,  the  numbers  of  complaints  and  insurrections  demonstrate 
the  insupportable  oppression  under  which  a  province  groans,  the  government  sends 
a  capidgi  with  a  secret  order  for  his  execution,  or  another  pasha  with  an  army;  the 
guilty  pasha  is  seized ;  his  bloody  head  is  exhibited  on  the  gate  of  the  seraglio ;  his 
wealth  goes  into  the  coffers  of  the  state,  and  thus  the  people  are  revenged :  exactly 
such  another  scene  as  the  Roman  Empire  exhibited  with  its  proconsuls  and  its  prae- 
tors, whose  heads  a  centurion  was  very  commonly  ordered  to  bring  and  present  at 
the  foot  of  the  throne,  after  they  had  for  a  sufficient  time  pillaged  Gaul,  Syria,  or 
Africa. 

*  Tournefort,  voyage  du  Levant,  ii,  Let.  14.    Volney,  ii.  1.  c. 

f  Ludecke,  i.  §  60. 


IV.  OTTOMAN  EMPIRE.  375 

One  of  the  greatest  misfortunes  of  the  Ottoman  empire  is  the  diversity  I  Dignity  of 
of  its  religions,  with  their  reciprocal  spirit  of  hostility.     The  Turks  and  |  relieion$- 
other  Mahometans  do  not  form  a  third  part  of  the  population  of  that  of  European 
Turkey,  and  not  more  than  two-fifths  of  Turkey  in  Asia.     Three-fifths,  perhaps  two- 
thirds,  of  the  whole  population,  consist  of  nations  which  profess  Christianity.     Be- 
sides the  Greeks  properly  so  called,  there  are  Sclavonian  tribes,  such  as  the  Servians, 
Wallachians,  and  Montenegrins,  which  follow  the  ritual  of*the  eastern  Greek  church. 
This  church,  which  the  Roman  Catholics  consider  as  schismatical,  persecutes  with 
savage  fury  the  inconsiderable  number  of  united  Greeks,  as  they  are  called,  or  those 
who  acknowledge  the  authority  of  the  Pope.     The  Armenians  form  a  numerous 
church,  which  derives  a  great  influence  from  its  character  for  austerity  and  for  pro- 
bity.    Other  religious  communities,  such  as  that  of  the  Jacobites,  called  Coptes  in 
Egypt?  the  Nestorians  and  the  Maronites,  derive  a  degree  of  strength  from  the  inter- 
nal union  which  they  respectively  enjoy.     The  Druses  are  the  avowed  enemies  of 
the  system  of  Mahomet.     The  Jews  swarm  in  Turkey  more  than  in  any  country  of 
Europe.     All  these  associations  are,  in  the  eyes  of  the  Turks,  so  many  bands  of 
conspirators.     All,  excepting  the  Maronites  and  the  Druses,  are  restricted  in  the 
free  exercise  of  their  worship,  subjected  to  marks  of  ignominy,  and  abandoned  to 
injustice,  without  protection  or  defence :  and  all  are  actuated  by  a  spirit  of  inveterate 
hatred  to  one  another,  and  thus  deprived  even  of  that  sad  harmony  which  a  partici- 
pation in  slavery  might  engender.     Had  the  Turks  conjoined  a  longer-sighted  policy 
with  their  religious  predilections,  they  might  have,  either  by  brutal  force,  or  by  a 
system  of  discouragement  to  an  infidel  in  favour  of  a  Mahometan  population,  exter- 
minated every  race  that  was  guided  by  an  obnoxious  faith.     While  from  some  quar- 
ters of  Europe  we  contemplate  the  medley  of  religions  that  subsists  in  Turkey, 
whether  shall  we  rejoice  in  the  effect,  while  we  despise  the  infatuation  that  tolerates 
and  produces  it,  or  shall  we  recognize  in  this  fact  a  degree  of  laudable  tolerance,  to 
the  renunciation  of  which  some  countries  of  Christendom  owe  at  least  a  temporary, 
if  not  a  perpetual  state  of  comparative  repose?  The  total  extirpation  of  the  Maho- 
metans from  Spain,  the  determined  and  unrelenting  extinction  of  the  first  efforts  of 
the  Lutheran  reformation  in  that  country  and  in  Italy,  and  the  rigid  policy  which  the 
governments  of  these  countries  still  maintain  on  the  topic  of  religion,  present  a  con- 
trast to  the  practice  in  Turkey  which  the  liberal  and  candid  will  not  be  forward  to 
applaud. 

The  absurdities  of  the  religion  of  Mahomet  have  undoutedly  been  1  character  of 
sometimes  exaggerated.  Its  radical  doctrines  are  certainly  simple,  and,  |  Ijlamisra- 
even  allowing  that  its  precepts  were  unexceptionable,  the  pretensions  of  its  origin 
are  as  unnecessary  for  any  moral  purpose  as  they  are  in  themselves  extravagant  and 
overbearing.  The  very  simplicity  of  its  doctrines  has  excluded  the  spirit  of  inquiry 
and  improvement.  It  has  remained,  as  at  its  earliest  appearance,  a  religion  only 
adapted  to  a  horde  of  conquerors.  The  exclusive  attachment  of  its  followers  to  the 
Koran,  a  book  replete  with  raving  follies  interspersed  with  a  few  poetical  effusions; 
the  inflexible  fanaticism  with  which  it  inflames  the  mind,  and  the  contempt  which  it 
inculcates  for  all  profane  knowledge,  fetter  the  communications  of  its  votaries  with 
other  people,  and  thus  raise  an  insurmountable  barrier  againsts  arts  and  sciences  of 
every  kind. 

The  influence  of  this  religion  modifies,  in  some  measure,  the  physical 
constitution  of  the  Mussulmans,  the  prohibition  of  wine  having  generat- 
ed among  some  a  secret  abuse  of  spirituous  liquors,  and  among  others  a  pernicious 
indulgence  in  opium.  The  injunction  of  frequent  ablutions  induces  rich  individuals 
to  build  many  public  fountains ;  these  maintain  habits  of  cleanliness  which  are  con- 
ducive to  health.  The  Turkish  burying  grounds  are  pleasing  in  the  eyes  of  the  re- 
ligious. The  flowers  which  they  carefully  cultivate  on  the  surfaces  of  their  graves, 
the  cypresses  with  which  they  shadow  them,  and  the  resort  of  families  to  these  places 
to  mourn  over  the  memory  of  deceased  friends,  form  a  mixture  of  sorrow,  devotion, 
and  pleasing  rural  scenery,  which  gives  an  agreeable  surprise  to  every  traveller  of 
sensibility.*  The  lents  of  the  Mussulmans,  which  occupy  at  least  seven  months  of 

*  Chateaubriand,  Itineraire,  i.  36.    Castellan,  LeUres  surUa  Crece,  partie  ii.  lettre  20. 
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the  year,  are  rigidly  observed.  No  necessity,  however  pressing,  will  induce  them 
to  dispense  with  the  fulfilment  of  their  rules.  The  fast  of  the  Ramadan,  which  lasts 
for  a  month,  precedes  the  Bairan,  a  festival  equally  solemn  in  Turkey  as  that  of 
Easter  is  among  the  Roman  Catholic  Christians. 

Derviiei  and  I  The  Dervises  are  monks  who  are  addicted  to  acts  of  religion  of  an 
imauni.  |  extravagant  description,  principally  consisting  in  a  convulsive  species  of 
dancing.  The  Imauns,  dr  officiating  priests  of  the  Turkish  mosques,  enjoy  no  such 
credit  and  power  as  the  body  of  the  Ulema  already  described. 
Progrenofsci-  I  Such  being  the  genius  of  the  Mahometan  religion,  it  is  no  surprise  to 
ten?  *"  I  find  that  the  civilization  of  the  Turks,  in  so  far  as  literature  and  science 
are  concerned,  is  still  in  its  infancy.  Yet  they  have  in  some  measure  begun  to  feel  the 
Education.  |  necessity  of  some  public  instruction.  To  the  imperial  mosques  of  Con- 
stantinople, of  Broosa  and  Adrianople,  madresses  or  colleges  are  attached,  to  which 
the  youth  are  sent  from  all  parts  of  the  empire,  to  receive  instruction  in  the  law  of  the 
prophet,  in  religious,  civil,  and  criminal  jurisprudence,  and  to  acquire  erudition  in  all  the 
strange  opinions  and  extravagant  subtilties  of  the  expounders  of  the  Koran.  They 
are  subjected  to  various  examinations,  and,  when  they  have  made  the  due  proficiency, 
they  receive  the  degree  of  muderis,  or  professors.  The  colleges  were  founded  by 
different  sultans  :  the  first  at  Nicaea  in  1330  by  Orkhan ;  but  that  of  the  mosque  of 
Soliman  at  Constantinople  is  the  most  esteemed.  They  have  a  considerable  reve- 
nue, and  support  two  or  three  thousand  scholars.  The  pupils  afterwards  fill  all  the 
civil  and  judicial  situations.  But  in  Turkey,  as  in  other  countries,  knowledge  when 
limited  to  a  few  often  merely  serves  to  render  tyranny  more  expert.  In  that  country  there 
is  no  channel  for  a  general  communication  of  thought.  The  Mussulmans  certainly 
owe  to  their  kodjahs,  or  writers,  many  works  highly  esteemed  among  them,  on  the 
Arabic  and  Persian  languages,  on  philosophy,  morality,  the  Mahometan  history,  and 
the  geography  of  their  provinces.  These  works,  written  generally  in  a  bombastic 
style,  may  contain  some  knowledge,  but  they  are  not  circulated  among  the  great 
Attempts  at  I  mass  of  the  nation.  The  attempts  made  to  introduce  printing  have  en- 
printing.  I  countered  the  powerful  opposition  of  all  the  tribe  of  writers,  as  threaten 
ing  to  deprive  copyists  of  their  means  of  living,  and  consequently  this  art  has  never 
yet  been  able  to  acquire  a  permanent  footing  in  Turkey.  It  is  at  least  partly  from 
that  cause  that  this  country  is  so  far  behind  Christian  Europe  in  civilization.  Of  late, 
however,  this  noble  art  has  received  the  patronage  of  the  Grand  Signior,  and  several 
regular  printing  establishments  have  been  formed.* 

state  of  the  I  The  absence  of  scientific  knowledge  necessarily  affects  the  state  of 
Sit".  °  I  the  useful  arts.  Although  the  Turks,  especially  those  of  Asia,  arc  not 
destitute  of  a  taste  for  agriculture,  this  first  of  arts  is  in  a  languishing  condition  in 
all  parts  of  the  Ottoman  empire.  Those  fields  are  indifferently  cultivated  which  arc 
liable  to  be  reaped  by  a  rapacious  pasha,  or  by  a  body  of  marauders.  Manufactur- 
ing industry  maintains  its  ground  in  some  cities,  among  which  the  most  conspicuous 
are  Damascus,  Aleppo,  Mosul,  Angora,  Kastamooni,  Broosa,  and  Smyrna,  in  Asia ; 
and  in  Europe,  Constantinople,  Salonica,  Adrianople,  and  Rutshuk.  The  chief  ma- 
nufactured produce  consists  of  carpets,  moroccos,  silks,  Turkey  thread,  and  sabres. 
Commerce  is  chiefly  kept  up  by  the  exportation  of  raw  materials,  such  as  wool,  silk, 
cotton,  leather,  tobacco,  and  metals,  particularly  copper.  Wines,  oils,  figs,  dates, 
almonds,  Corinthian  raisins,  and  other  fruits,  furnish  leading  articles  of  export.  We 
also  receive  from  that  country  madder,  gall-nuts,  alum,  pipe-clay,  and  meerschaum. 
Mahometan  The  Mussulmans  are  little  addicted  to  commerce,  but  some  of  them 

industry.  |  are  a^je  agriculturists ;  and  they  show  considerable  dexterity  as  cloth 
manufacturers,  tanners,  and  armourers.  Their  works  in  steel  and  in  copper,  as  well 

*  In  the  Revue  Encyclopedique  for  May  1821,  there  is  a  review  of  a  Turkish  publication  on 
Anatomy,  Medicine,  and  Therapeutics,  by  Chanizadeh,  a  member  of  the  Ulema,  partly  taken 
from  the  French,  German,  and  English  authors,  in  one  folio  volume,  with  fifty-six  copper  plates, 
printed  at  Constantinople  in  1820.  This  is  the  first  scientific  work  that  has  appeared.  It  was 
written  and  published  by  order  of  the  Turkish  government,  or  rather  in  virtue  of  a  Khatti- 
sheriff,  or  edict  of  the  Grand  Signer,  who  could  only  give  it  in  his  quality  of  Caliph,  or  supreme 
head  of  the  church. 


State  reve- 
nues. 


IV.  OTTOMAN  EMPIRE.  377 

as  their  died  stuffs,  equal  or  excel  the  most  perfect  productions  of  Europe  in  the 
same  departments.*  Their  tailors  and  shoemakers  are  more  intelligent  than  ours. 
The  Greeks,  forming  so  numerous  a  body,  are  of  course  engaged  in  all  |  Greek*, 
the  arts  and  professions.  .  Among  them  are  found  the  best  seamen  of  the  Ottoman 
empire;  but  their  nautical  skill  makes  a  poor  figure  in  the  eyes  of  other  Europeans, j- 
with  the  exception  of  some  of  the  islanders  of  the  Archipelago.  The  |  Armenians. 
Armenians  are  the  most  industrious  mercantile  people  in  the  empire.  Patient,  eco- 
nomical, and  indefatigable,  they  traverse  the  interior  of  Asia,  and  extend  to  India. 
In  every  place  they  have  their  correspondents  and  their  stores.  The  greater  part 
of  them  exercise  mechanical  arts:  they 'at  the  same  time  act  as  bankers,  brokers, 
and  men  of  business  to  pashas  and  other  persons  of  distinction.  The  Jews  here 
appear  in  a  more  unfavourable  light  than  even  in  the  west  of  Europe.  They  follow 
every  sort  of  trade  that  promises  to  be  profitable.  The  rich  act  as  money-lenders, 
and  the  Turkish  custom-house  officers  employ  poor  Jews  to  value  articles  for  the 
laying  on  of  duty. 

In  a  state  in  which  the  ramifications  of  power  are  so  singular,  we 
cannot  estimate  the  revenues  on  the  same  principles  as  in  more  regular 
governments.  Many  sums  are  levied  by  the  pashas,  which  never  reach  |  Taxes, 
the  hands  of  the  Tefterdar-Effendi.  It  is  the  business  of  this  minister  of  finances 
to  watch  over  the  great  treasury  of  the  empire,  into  which  all  the  profits  arising  from 
the  sale  of  great  employments  are  paid;  those  arising  from  the  renewal  of  the  6a- 
rats,  or  firmans,  a  sort  of  charters  obtained  by  the  za'i'ms,  timariots,  and  other  per- 
sons in  possession  of  feodal  tenures;  the  amount  of  the  karatch,  or  poll  tax,  imposed 
on  Jews  and  Christians;  the  rent  of  the  domains  that  are  in  lease;  and  the  custom- 
house duties.  The  khasne-vekil,  a  black  eunuch,  is  entrusted  with  the  general  ad- 
ministration of  the  imperial  treasure  of  the  interior,  consisting  of  the  products  of 
confiscations,  and  of  the  lands  destined  to  the  maintenance  of  the  seraglio.  The 
personal  treasure  of  the  sultan  is  committed  to  the  management  of  the  khasnadar- 
rtg-a,  one  of  the  confidential  pages.  This  treasure,  accumulated  by  the  savings  of 
the  greater  part  of  the  sultans,  is  kept  up  by  the  profits  of  the  coinage. 

The  office  of  the  tchelebi-eifendi  was  created  under  the  reign  of  Selim  III.  when 
the  tax  was  laid  on  wine,  provisions,  and  the  greater  part  of  goods,  such  as  cotton, 
wool,  and  silk.  The  revenue  arising  from  this  tax,  known  under  the 
name  of  nizcun-djedid,  was  appropriated  to  the  maintenance  of  the  new 
corps  of  cannoneers,  bombardiers,  artillery-men,  and  fusileers  that  had  been  formed, 
to  the  cannon  foundry,  and  the  manufacture  of  muskets,  and  other  useful  establish- 
ments :  but  a  number  of  serious  revolts  having  obliged  the  sultans  twice  to  abolish 
that  system,  it  seems  uncertain  whether  it  will  ever  be  able  to  triumph  over  the  na- 
tional prejudices.  Some  authors  have  asserted  that  the  revenues  of  the  Turkish 
empire  are  valued  at  /.6, 670,000,  and  that  the  ordinary  expenses  do  not  exceed  five 
millions  sterling.  On  such  estimates  we  have  no  data  for  delivering  an  opinion. 

Two  able  military  authors  have  succeeded  in  showing  that  the 
Turkish  armies  have  never  been  so  very  numerous  as  the  fears  of  the 
vanquished  led  them  to  suppose.  J  Soliman  II.  when  he  struck  terror  into  Vienna 
and  the  whole  of  Europe,  had  only  a  disposable  force  of  150,000.  The  composi- 
tion of  the  Turkish  armies,  both  in  their  original  and  present  state,  is  not  consonant 
with  the  acknowledged  principles  of  the  military  art.  The  Ottoman  nation  was,  in 
its  origin,  only  a  warlike  tribe,  of  which  the  Agas  were  the  chiefs.  This  is  the 
name  now  given  to  the  feudatory  proprietors  of  a  zaim  and  a  timar.  They  are 
bound  to  give  personal  military  service,  and  in  time  of  war  bring  to  the  field  one  or 
more  gebflis,  horse  or  foot  soldiers,  armed  and  equipped  according  to  the  extent  of 
their  fiefs.  The  timar  differs  from  the  za'im,  by  being  of  inferior  value.  The  za'ims 
and  the  timars  furnish  a  militia  of  60,000  men.  This  soldiery  long  formed  the 
chief  strength  of  the  Ottoman  empire,  and  to  it  the  first  sultans  were  chiefly  in- 
debted for  the  astonishing  success  of  their  armies.  The  spahis  are  of  |  spahis. 


The  Nizam- 
djedid. 


Turkish 
armies. 


*  Sestini's  Travels  in  Asiatic  Turkey,  letter  25. 

f  Pouqueville's  Travels  in  the  Morea.     Chateaubriand's  Itineraire. 

*  Marsigli,  Stato  militaire,  p.  184.     Warnerv,  sur  le  militare  des  Turcs,  &c.  p.  61. 

VOL.  I.— 3  R 


378  HOOK  TWENTY-NINTH. 

older  date  than  the  janissaries  ;  they  have  higher  pay,  and  are  considered  as  sons  of 
mussulmans  in  easy  circumstances.  They  fight  under  the  same  standards  as  the 
zaiinets  and  the  timariots.  They  ought  to  succeed  the  latter  in  the  possession  of 
janizaries.  |  their  fiefs,  if  the  regulations  of  the  first  sultans  were  attended  to.  In 
the  reign  of  Amurat  I.  the  plan  was  adopted  of  taking  a  fifth  part  of  all  the  prisoners 
to  form  a  new  corps  of  infantry,  under  the  name  of  Yenitcheri,  a  term  signifying 
new  soldiers,  and  which  we  have  converted  into  Janizaries.  The  necessities  of  war 
produced  afterwards  another  very  politic  law,  which  embodied  with  these  troops  a 
tenth  part  of  the  children  of  Christians,  and.which  remained  in  force  till  the  reign  of 
Amurat  IV.  Under  Soliman  I.  there  were  already  161  odas,  or.  companies  of  jani- 
zaries at  Constantinople,  each  of  which  amounted  to  300,  or  from  that  to  800  men. 
The  whole  body  might  then  amount  to  100,000.  At  present  none  but  Mahometans 
are  received  into  it.  Several  rich  persons  in  the  cities  get  themselves  enrolled 
among  the  janizaries,  with  the  view  of  being  more  effectually  protected,  and  enjoy- 
ing all  the  privileges  attached  to  that  body.  They  draw  no  pay,  and  obtain  an  ex- 
emption from  all  military  duty  by  dint  of  money ;  accurate  observers  have  rated  the 
janizaries  of  Constantinople  at  a  number  varying  from  10  to  20,000  effective  men.* 
The  rest  of  the  empire  may  perhaps  contain  60,000  janizaries,  but  they  are  not  pre- 
Discipiine.  |  pared  to  march  against  a  foreign  enemy.  That  body,  once  so  formidable  . 
to  Europe,  is  now  so  only  to  the  Christian  subjects  of  the  Turkish  empire.  The 
personal  courage  of  the  Turks  would  still  make  them  excellent  soldiers,  if  they 
would  deign  to  conjoin  with  it  some  knowledge  of  modern  tactics.  Attempts  have 
Tactics.  I  been  made,  and  are  still  making,  to  introduce  European  tactics  among 
the  Ottoman  troops  ;  but  indolence  conspires  with  pride  to  resist  the  innovation,  and 
to  frustrate  its  success. 

The  navy.  |  The  Turkish  navy,  created  by  Mahomet  II.  and  rendered  formidable 
under  Selim  IV.  fall  into  decay  in  the  first  reigns  of  the  eighteenth  century.  After 
it  was  re-established,  the  Russians,  in  1770,  almost  entirely  destroyed  it.  Of  late 
they  have  conceived  the  project  of  modelling  it  by  the  pattern  of  that  of  England. 
It  is  intended  to  consist  of  thirty  ships  of  the  line,  with  a  great  number  of  frigates, 
and  other  smaller  vessels,  particularly  row-gallies,  xebecs,  and  other  vessels  used  in 
the  Mediterranean.  But  they  are  manned  with  Greeks,  who,  with  a  deficiency  of 
nautical  skill  conjoin  a  strong  inclination  to  betray  the  cause  of  their  oppressors. 
TheteragHo.  |  To  all  these  departments  of  the  Turkish  government  we  must  join 
the  seraglio,  or  court  of  the  Grand  Signor,  his  sacred  retreat,  which,  however,  has 
been  more  than  once  the  scene  of  revolt,  and  in  which  fear  and  anxiety  are  often 
concealed  in  the  arms  of  effeminate  indulgence.  Thousands  of  bostangis,  or  well 
armed  gardeners,  form  a  sort  of  guard  to  that  vast  enclosure,  filled  with  palaces  and 
gardens,  which  is  called  the  seraglio.  In  the  isolated  buildings  which  include  the 
haram,  or  thjp  abode  of  the  women,  some  hundreds  of  eunuchs  act  as  domestics, 
and  at  the  same  time  as  inspectors  of  a  troop  of  concubines,  which  is  more  or  less 
numerous  according  to  the  humour  of  the  sovereign,  and  among  whom  love  or  in- 
trigue may  raise  seven  to  the  rank  of  kadunes,  or  wives  of  the  sultan.  The  eunuchs 
are  sometimes  white  men,  sometimes  black  ;  some  of  the  latter  being  from  Negro- 
land,  others  from  the  Sunda  Islands  ;  strangers  to  every  sentiment  that  constitutes 
human  worth,  they  succeed  admirably  in  the  arts  of  servility.  Their  head,  called 
the  kislar-agu,  the  ordinary  confidential  servant  of  the  sultan,  often  acts  a  leading 
part  in  the  state.  These  savage  and  stupid  slaves  have  been  known  to  amass  enor- 
mous fortunes,  to  appoint  the  viziers,  and  to  hold  both  people  and  sovereign  sub- 
jected to  their  ignoble  authority. 

Such  is  an  abridged  view  of  the  Ottoman  empire:  Disorder  and  weakness  in  the 
different  branches  of  administration,  oppression  and  restlessness  in  the  provinces,  the 
high  ways  overrun  with  robbers,  insurgents  in  every  quarter,  neighbours  powerful  and 
ambitious,  and  no  foreign  alliance  or  support  that  can  be  depended  on.  The  cupi- 
dity of  nations  and  of  sovereigns  has  an  eye  to  the  different  provinces  of  this  misera- 
ble empire.  The  barbarity  of  its  character  deprives  it  of  all  claim  to  commiseration 

*  Kledesel,  liemarques  d'un  voyageur,  etc.  p.  357.    Porter,  p,  154. 
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in  its  approaching  overthrow;  and,  while  it  will  shield  any  aggressor  from  the  charge 
of  injustice,  will  conceal  the  selfish  motives  by  which  he  may  be  actuated.  The  con- 
tending interests  of  different  powers  will  prevent  Turkey  from  falling  entirely  into  the 
hands  of  any  one  foreign  invader;  and,  in  order  that  they  may  not  engage  in  recipro- 
cal contests,  they  will  probably  divide  the  spoil,  according  to  their  respective  conve- 
nience, and  their  comparative  address  in  negotiation.  Perhaps  they  will  make  a 
show  of  liberality,  by  establishing  an  independent  government  among  the  Greeks- 
It  may  be  doubted,  however,  whether  the  humanity  of  the  Greeks  can  as  yet  be 
trusted  for  the  establishment  of  an  enlightened  and  benignant  policy.  If  an  experi- 
ment of  this  kind  should  prove  unsuccessful,  it  is  easy  to  predict,  that  the  nation  must 
abandon  political  individuality,  and  associate  herself  in  one  common  submission  with 
one  or  more  neighbours,  under  a  different  government.  The  liberal  and  humane 
wait  with  eager  expectation  for  the  total  reduction  of  the  Turkish  power.  The 
scenes  of  retaliation  on  the  part  of  the  hitherto  oppressed,  and  certainly  bigoted 
Greeks,  which  may  be  in  that  case  expected,  may  .prove  equally  horrible  with  those 
which  they  have  succeeded;  but,  with  the  existing  prospects  of  society,  they  are  not 
likely  to  become  equally  lasting,  nor  to  be  permitted  to  prosecute  the  exclusive  esta- 
blishment of  Christianity  by  inhuman  measures,  which  are  equally  repugnant  to  the 
spirit  of  religion,  and  to  the  first  indefeasible  principles  of  common  candour. 


A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  of  Turkey  in  Jlsia, 
according  to  the  best  observations. 


Names  of  the  places. 

N.  Lat. 

Long.  E.  of 
London. 

Authorities. 

Coasts  of  the  Euxine. 
Trebisond       .     .     .     . 

deg.  min.  sec. 
41      2      0 
41      2   41 

deg.  min.  sec. 

39   43   45 
39    36   30 

Beauchamp. 
Connaissahce  des  Terns. 

37    19    37 

Beaucham  p 

Mouths  of  the  Halys    . 

41    32   55 
42      2    16 

36   11    45 

35      7    12 

Idem. 
Connaissance  des  Terns. 

42      217 

35      8    15 

B  e  a  u  c  h  ain  p 

3ape  Kerempe    .     .     . 
[nichi  (Elichi)     .     .     . 
Amassero       .... 

42      5   30 
42     0   26 
41    46      3 
41    17   51 

33      6    15 
33   56   30 
32   2131 
31    27  20 

tdem. 
Idem. 
Idem. 
Idem 

Remainder  of  Asia  Minor. 
[sland  Marmora,  eastern 

40   37     0 

27   25    15 

D.GalianojConnaissance  des  Tems. 

Castle  of  the  Dardanelles 
in  Asia  • 

40     9   37 

26    15   45 

Idem 

Tenedos,  N.  E.  point   . 
Cape  Baba      .... 

39    51    15 
39   30    15 

40     7     2 

25   53      0 
25    51    40 
28   58   27 

Idem. 
Idem. 
Seetzcn,  Zach's  Correspondence. 

Akhissar    

39      5    10 

27   48    15 

Idem* 

Smyrna      

38  28   55 

24  44  45 

D.  Galiano. 

38   28      7 

24   53   38 

Triesnecke.  Archives  of  Lichten- 

Scio,  town       .... 
Chora  (Isle  of  Samos) 
Rhodes  (harbour) 
Idem     

38   23  27 
37   42  24 
36   26     0 
36   28   30 

28    12    30 

stern. 
Seetzen. 
Idem. 
Niebuhr,  Correspondence  of  Zach. 
De  Chazelles,  member  of  the  aca- 

Idem      

37  50     0 

demy  of  sciences,  1761. 
Greaves.  Philos   Trans.  XV. 

Cape  of  Chelidonia 

36    13   25 

30   20   25 

Galiano. 
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Table  continued. 


Names  of  the  places. 

N.  Lat. 

Long.  E.ofi 
London. 

Authorities. 

Coasts  of  the  Euxine. 

eg.  min.  sec. 
39  31  0 
39  25  0 
38  46  0 
37  52  0 
35  11  0 
35  6  0 

35  36  30 
34  54  30 
34  56  54 

35  13  14 
34  12  14 
34  46  34 
35  25  0 

36  17  50 
35  32  30 
34  26  26 
33  11  30 
36  11  30 

36  11  33 

31  47  46 
31  48  0 

39  58  35 
37  54  0 
37  55  30 

37  18  48 
36  20  30 
33  19  50 
33  19  54 
33  20  4 
33  34  0 

30  30  2 

deg.  min.  ice. 
32   41    42 
29    52    15 
30   21    35 
32  40    15 
40   54  45 
40      4    15 

34   31   45 
33   40  45 
33   47   45 

33   26  45 
32   50  45 
32    18  45 
33  21    45 

35   40    15 
35   44    15 
35   44  20 
35     7    15 
37    12  24 

35   41    25 
35  29    15 

41    36     0 
39   20    15 

39    51    50 

44  24  45 

54    13   30 
44  24  42 

Ephem.  Geogr.  XV. 
SJiebuhr.  Pococke. 
[dem. 
[dem. 
Schillinger  (doubtful.) 
Idem.                 (id.) 

Galiano. 
[dem. 
Unpublished   Travels.      Connais- 
sance  des  Terns.  18  11,  p.  205. 
[dem. 
[dem. 
Idem. 
Idem. 

D.  Galiano. 
Idem. 
Idem. 
Idem. 
Simon,  calculated  by  Monnier  and 
Triesnecker,  see  Zach's  corres- 
pond. 
Niebuhr. 

Seetzen. 
Paultre,  map  of  Syria. 

Beauchamp. 
Simon,  calculated  by  Monnier.* 
Niebuhr. 
Simon,  calculated  by  Triesnecker, 
in  Zach  V.  316. 
Niebuhr. 
Idem. 
Beauchamp,  Mem.  Acad. 
Simon. 
Niebuhr. 
Beauchamp,  Mem.  Acad. 
Beauchamp,  calculated  by  Tries- 
necker, Ephem.  Vindob.   1800, 
p.  397. 
Niebuhr. 

[Carahissar(Aphioon)  . 

Cyfirus. 
Cape  St.  Andrew     .     . 
Larcana  (the  castle)     . 
Larcana  (the  castle) 

Baffa  (harbour)   .     .     . 
Cirisna      «     .     .     «     « 

Syria. 
Cape  Canzir  .... 

Cape  Blanc     .... 
Aleppo       .... 

Jerusalem  (Convent  of 
Terra  Sancta)      .     . 

Country  of  the  Euphrates 

Idem      

Merdin      

Baedad 

Idem      

Idem      

Hilleh  or  Babylon    .     . 
Idem     .... 

Basra  or  Bassora     .     . 

*  Compare  with  Zach's  Correspond,  iii.  571,  where  the  observation  of  Simon  is  re-esta- 
blished according  to  the  Fhilosopli.  Trans. 
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BOOK  XXX. 

ARABIA. 

ARABIA  is  a  sort  of  peninsula,  occupying  a  position  intermediate  be-  |  situation, 
tween  the  rest  of  Asia  and  Africa.  Its  south-east  boundary  forms  a  part  of  the  shore 
of  the  Indian  ocean.  On  the  opposite  side  it  is  bounded  by  Syria,  a  comparatively 
narrow  strip  of  country,  by  which  it  is  separated  from  the  Mediterranean.  On  the 
north-east,  its  variable  limits  follow  very  much  the  course  of  the  Euphrates.  From 
Persia  it  is  separated  by  the  Persian  Gulf.  From  Egypt  and  Abyssinia  in  Africa, 
by  the  Arabian  Gulf  or  Red  Sea. 

This  position  renders  Arabia  a  sort  of  centre  to  the  old  continent.  Sometimes  it 
lias  offered  a  commercial  route  and  intermediate  emporium,  by  which  the  most  dis- 
tant nations  have  been  connected  in  their  transactions.  At  other  times  it  has  bred 
in  its  bosom  revolutions  by  which  the  affairs  of  mankind  have  been  overturned  The 
shades  of  antiquity  conceal  every  thing  that  relates  to  the  consanguinity  Historical 
of  the  Arabs  with  the  Assyrians  and  Phenicians ;  a  consanguinity  mdi-  »ketch' 
cated,  however,  by  the  mutual  analogies  of  their  language ;  nor  are  we  acquainted 
with  any  particulars  of  the  conquests  of  the  ancient  kings  called  Tobba,  or  the  power 
of  the  Homerites,  the  princes  of  the  country  of  Himiar.  In  the  books  of  Moses  and 
of  Job  an  interesting  picture  is  given  of  that  patriarchial  species  of  civilization,  of 
which  the  manners  of  the  Arabs  to  this  day  bear  the  indelible  impression.  Accord- 
ing to  some,  Alexander  the  Great  intended  to  make  Arabia,  or  some  situation  on  its 
confines,  the  seat  of  his  mighty  empire.  The  fleet  of  Nearchus  was  prepared  to 
make  the  circuit  of  this  country,  when  the  death  of  the  conqueror  terminated  all  his 
magnificent  designs.  Under  the  Ptolemies,  as  well  as  under  the  Roman  government, 
Egypt  received  from  the  Arabians,  by  the  Red  Sea,  large  quantities  of  valuable  ar- 
ticles, which  were  considered  as  the  productions  of  Arabia  Felix.  It  was  afterwards 
learned  that  the  finest  spices,  the  ivory,  and  the  murrhine  vases,  came  from  India, 
Caramania,  and  Serica;  but  nothing  could  efface  the  brilliant  idea  which  had  been 
formed  of  Arabia.  A  general  of  Augustus  made  an  attempt  to  penetrate  the  country 
of  the  wealthy  Saboci.  Arabia  was  defended  by  its  deserts,  and  was  then,  as  it  is 
now,  divided  into  several  small  states,  which  enjoyed  a  prosperous  commerce. 

The  cities,  the  temples,  and  the  palaces  of  the  Arabians  were  embellished  with 
the  precious  metals  which  the  Romans  and  the  Persians  had  given  them  in  exchange 
for  spices,  balm  of  Mecca,  incense,  precious  stones,  and  murrhine  vases,  while  the 
Arabians  bought  no  foreign  articles  for  their  own  consumption.  The  art  of  naviga- 
tion was  as  yet  low.  The  riches  of  India,  and  probably  also  of  the  eastern  coast  of 
Africa,  were  brought  to  their  country  in  wretched  canoes.  Between  the  sailing  of 
their  fleets  and  their  return,  an  interval  of  five  years  elapsed.  It  was  only  in  the  first 
century  of  our  era  that  the  monsoons  were  understood,  and  the  navigation  of  the 
high  seas  rendered  practicable.  Such  was  the  kind  of  civilization  of  the  ancient 
Arabians,  the  subject  of  raving  eulogiums  among  some  modern  writers.  At  an  early 
period,  however,  Arabian  colonies  appear  to  have  been  settled  extensively  in  Africa 
and  in  India. 

Arabia  still  flourished  in  trade  and  opulence,  when,  in  the  sixth  century  of  the 
Christian  era,  Mah&met  made  it  the  scene  of  a  political  and  religious  |  Mahomet, 
revolution.  This  country,  the  first  seat  of  a  fanatical  and  conquering  sect,  soon  be- 
came the  mistress  of  the  finest  part  of  the  old  continent.  The  victorious  standard 
of  the  Crescent  was  raised  on  the  cold  mountains  of  Tartary,  and  in  the  burning 
sands  of  Ethiopia.  Its  dominion  extended  from  Spain  to  the  Molucca  islands,  per- 
haps even  to  the  Archipelago  of  the  Carolines.  To  the  south,  it  went  beyond  Mo- 
zambique and  Madagascar. 

The  Arabians  have  avoided  the  fate  of  other  conquering  nations,  that  of  being 
conquered  in  their  turn.  They  still  enjoy  their  ancient  independence.  But  they 


Prevailing 
winds. 
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have  no  more  Avicennas,  Abul-Pharagiuses,  or  Edrisis.  They  have  reverted  to  that 
low  degree  of  civilization  from  which  the  keen  and  comprehensive  genius  of  Maho- 
met had  drawn  them,  by  uniting  them  into  one  state.  Divided  at  the  present  day 
among  many  sovereigns,  weak,  and  harassed  by  a  number  of  petty  tyrants,  Arabia 
no  more  presents  to  the  view  of  the  universe  those  magnificent  courts  of  the  caliphs, 
at  which  genius  and  learning  found  such  generous  protection,  and  to  which  the  Eu- 
ropeans, in  a  comparatively  rude  state,  applied  for  the  rules  of  the  fine  arts,  and  the 
models  of  luxury. 

The  Arabian  I  The  first  object  to  be  considered  inlhe  description  of  the  Arabian  ter- 
Guiti.er"  I  ritories,  is  the  nature  of  the  two  gulfs  which  form  its  eastern  and  west- 
ern boundaries.  The  Persian  Gulf  is  formed  by  a  simple  continuation  of  the  banks 
of  the  Euphrates.  The  Arabian  Gulf,  commonly  called  the  Red  Sea,  occupies  a  deep 
cavity  which  receives  no  river.  Thus  it  presents  to  those  who  indulge  a  rage  for  hypo- 
thesis the  appearance  of  an  ancient  strait  which  once  united  the  Indian  Ocean  and  the 
Mediterranean,  and  which  has  been  subsequently  filled  up  at  its  northern  extremity. 
Strabo  has  compared  its  shape  to  that  of  a  broad  river.  Both  of  these  gulfs  are  filled 
-with  sunk  rocks,  sand  banks,  and  small  islands,  and  allow  but  little  space  for  a  free 
and  safe  navigation.  The  north-east  monsoon,  which  prevails  from  the 
15th  of  October  to  the  15th  of  April,  renders  the  entrance  of  that  sea 
easy,  which  is  impossible  during  the  opposite  monsoon.  These  periodical  winds 
have  great  influence  on  the  height  of  the  tides,  so  that  the  extremity  of  that  arm 
which  divides  Suez  from  Arabia  may  sometimes  be  passed  on  foot.*  In  the  Persian 
Gulf  the  north-west  winds,  sometimes  interrupted  by  storms  from  the  south-west, 
prevail  from  October  to  July.!  Tne  south-east  winds,  which  prevail  during  the  rest 
of  the  year,  favour  the  entrance  of  vessels  into  this  gulf;  they  bring  with  them  an 
extreme  humidity.  The  tides  and  medium  level  of  the  gulf  are  subjected  to  great 
variation  from  the  influence  of  the  winds.  J  The  shores  of  both  gulfs  principally 
consist  of  shell  limestone  rocks.  Their  bottoms  are  covered -with  a  carpet  of  green- 
ish coral ;  in  calm-weather  the  bottom,  when  it  comes  into  view,  is  not  unlike  a  series 
of  verdant  submarine  forests  and  meadows,  and  thus  even  affords  an  agreeable  con- 
trast with  the  gloomy  uniformity  of  arid  and  sandy  country  by  which  it  is  encircled.  § 
The  coral  of  these  seas  is  inferior  in  quality  to  that  of  the  Mediterranean.  ||  The 
beautiful  fuci  attracted  the  admiration  of  antiquity,1T  and  procured  for  the  Arabian 
gulf  the  name  of  Bahr-Sooph  in  Hebrew,  i.  e.  the  sea  of  alga.  That  of  the  Red  Sea, 
which  was  applied  by  the  Greeks  to  all  the  seas  round  Arabia,  seems  to  be  derived 
from  Edom  or  Idumea,  which  also  signifies  red.  The  wide  plains  skirting  these 
gulfs  appear  to  have  been  under  water  at  a  period  comparatively  recent.  That  which 
is  called  the  plain  of  Tehama,  runs  only  along  the  eastern  shore  of  the  Arabian  gulf, 
whereas  the  Persian  gulf,  has  on  the  north  the  plain  of  Chaldea  and  Mesopotamia, 
Alluvial  depo-  in.  the  same  direction  with  the  gulf  itself.  Nowhere,  says  Pliny,  are  the 
depositions  from  rivers  more  perceptible  than  at  the  mouths  of  the  Eu- 
phrates.** The  strait  of  Ormuz  is  not  so  narrow,  nor  so  encumbered  with  islands, 
as  that  which  justly  bears  the  name  of  Bab-el-mandeb,  (erroneously  written  Babel- 
mandel,)  "  the  Gate  of  Misfortune,"  or  the  "  Strait  of  Shipwrecks."  We  shall  take 
another  occasion  to  describe  the  islands  of  these  seas  ;  but  we  may  here 
remark,  that,  in  several  parts  of  the  Persian  gulf,  and  particularly  near 
the  islands  of  Tiaharein,  fresh  springs  rise  in  the  middle  of  the  salt-water,|t  and  that 
thr.  Arabian  gulf  contains,  in  the  island  of  Djebcl-Tar,  a  volcano  which  appears  to 
Mountains.  |  be  extinguished.  The  principal  chain  of  mountains  of  Arabia  runs 
nearly  parallel  with  the  Red  Sea,  at  a  distance  of  from  thirty  to  eighty  miles.  It 
increases  in  elevation  as  it  extends  southward,  and  it  seems  certain  that  it  is  conti- 
nued in  a  line  parallel  to  the  shore  of  the  Indian  ocean,  as  far  as  Oman.  This  chain 
probably  contains  some  mountains  of  great  elevation.  The  pilgrims,  in  travelling 

*  Niebuhr,  Description  de  1' Arable,  ii.  303,  &.c.  Paris  edition. 

f  D'Apres  de  Mannevillette  Neptune  Oriental,  Instructions,  p.  24. 

*  Kazwyny,  Antholug.  Arab,  de  Walil,  p.  192.     Arrian,  Peripl.mar.  Erythe,  p.  14,  73,  74. 
§  Forskal,  Descrip.  ariim.  p.  132.  |j  Plin.  xxxii.  2. 

If  Artemid.  apud  Arab.  Strub.  Diodor.  iii.  Plin.  xiii.  25. 

» *  Plin.  YI.  XY.  1 1  Ives,  i,  360.  Niebuhr,  ii.  189. 
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from  Damascus  to  Mecca,  perceive  at  a  distance  of  two  days'  journey,  Mount  Sha- 
liak,  rising  like  a  tower  in  the  midst  of  the  plain.*  The  interior  of  Arabia  is  pro- 
bably a  high  plain,  inclining  towards  the  Persian  gulf.  A  great  proportion  of  it  is 
occupied  by  extensive  deserts.  But  these  deserts  are  separated  by  small  mountain- 
ous Oases,  which  seem  to  form  a  continued  line  from  the  south-east  of  Palestine  to 
Om  n. 

All  the  rivers  of  Arabia  are  more  or  less  a  sort  of  occasional  torrents.  In  Ara- 
bic they  receive  the  common  name  of  Ooadi.  The  dryness  of  the  Arabian  soil  is 
almost  proverbial;  but  a  Turkish  geographer  tells  us  that  the  Nedjed,  the  interior 
plateau  of  Arabia,  contains  some  lakes. f  Strabo,  an  eye  witness,  also  mentions 
lakes  which  are  formed  by  rivers. 

Arabia  p'artakes  of  the  climate  of  northern  Africa.     The  mountains  1  Climate, 
of  Yemen  are  moistened  with  regular  showers  from  the  middle  of  June  |  Seasons, 
till  the  end  of  September;  but  even  then  the  sky  is  seldom  overcast  for  twenty-four 
hours  together.     During  the  rest  of  the  year  scarcely  a  cloud  is  to  be  seen.     At 
Maskat,  and  in  the  mountains  of  Om£n,  the  rainy  season  commences  in  the  middle 
of  November,  and  continues  till  the  middle  of  February.     In  the  plains  of  the  king- 
dom of  Yemen  a  whole  year  sometimes  passes  without  rain.     In  July  and  August, 
the  thermometer  rises  at  Moka  to  98°  of  Fahrenheit's  scale,  while  at  Sana,  in  the 
mountains,  it  only  reaches  85°.     In  this  last  district  it  sometimes  freezes,  though 
rarely.  J     Edrisi  mentions  mountains  in  which  it  freezes  even  in  summer. 

It  is  in  the  desert  bounded  by  Bassora,  Bagdat,  Haleb,  and  Mecca,  |  Hot  winds, 
that  the  hot  wind  is  most  dreaded,  which  is  known  by  the  name  of  Samoom,  Samiel, 
and  other  analogous  terms  varied  by  the  different  dialects  .of  the  Arabs.  It  blows 
only  during  the  most  intense  summer  heats.  The  Arabs  of  the  desert,  being  accus- 
tomed to  an  atmosphere  .of  great  purity,  are  said  to  perceive  the  samoom  by  its  sul- 
phurous odour  before  it  reaches  them.  Its  approach  is  also  indicated  by  a  redness 
in  that  quarter  of  the  atmosphere  from  whence  it  comes.  When  it  approaches,  the 
Arabs  lie  flat  on  the  ground,  and  even  the  animals  hold  down  their  heads.  Those 
who  are  rash  enough  to  face  it  are  suddenly  suffocated,  and  their  bodies  are  observed 
to  be  greatly  swollen,  a  phenomenon  imputed  by  the  Arabs  to  the  operation  of  a 
subtle  poison  which  it  communicates.  The  arid  deserts  of  Arabia  have  vegetation  of 
discouraged  naturalists  from  exploring  them ;  yet  there  are  numerous  the  desert, 
mountainous  Oases  shaded  with  date  trees,  and  other  palms,  which  might  deserve 
to  be  visited.  The  sandy  plains  produce  the  same  plants  as  northern  Africa.  They 
are  chiefly  of  the  saline  and  the  succulent  kind,  such  as  various  species  belonging  to 
the  genera  mesembryanthemum,  aloe,  euphorbium,  stapelia,  and  salsolct.  They  serve 
to  alleviate  the  thirst  of  the  camel,  and  present  exhilarating  objects  to  the  traveller 
in  the  painful  journeys  of  the  caravans. 


Vegetation  of 
the  shores,  Jkc. 


The  sea-shores  wear  a  richer  and  more  varied  aspect.  The  nume- 
rous rivulets  descending  from  the  mountains  maintain  along  their  banks 
an  agreeable  verdure.  The  plants  native  to  the  sand  in  the  neighbourhood  of  the 
sea  are  in  their  nature  the  same  with  those  of  the  deserts.  But  the  banks  of  the 
rivers,  the  valleys,  and  the  plains,  enjoy  a  fertility  which  forms  a  complete  contrast 
with  the  aridity  of  the  mountains.  Many  of  the  plants  of  Persia  and  India,  cele- 
brated for  their  beauty  or  their  usefulness,  have  been  always  indigenous  also  in  this 
country.  Such  are  the  tamarind,  the  cotton  shrub,j§  the  banana  or  Indian  fig,  the 
sugar  cane,  ||  a  species  of  nutmeg,TF  the  betel,  and  all  sorts  of  melons  and  pumpkins. 
The  chief  boast  of  Arabia  consists  in  two  valuable  ligneous  species.  The 
one  is  the  coffee  shrub,  the  Coffea  Jlrabica;  the  other,  the  balm  tree, 
or  Jlmyris  opobalsamum.  The  bairn  of  Mecca,  the  produce  of  this  last, 
is  the  most  fragrant,  and  sells  at  the  highest  price  of  all  the  gum-resins. 
The  coffee  plantations  are  cultivated  in  terraces  on  the  western  side  of  the  great 

*  Seetzen,  Rach's  Correspondence,  xviii.  389. 

f  Hadji-Khafah,  Djehan  Nuraa,  p.  1298.  Tard.  M. 

*  Niebuhr,  t.  i.  p.  5,  &c.     Cloupet  in  the  Annales  des  Voyages,  x.  179. 

$  Plin.  xix.  1.  Comp.  xii.  10.  ||  Strabo,  xvi.  535,  539,  (ed.  Atreb.)  Plin.  xii.  8. 

1  Abi  Abdallah  Ibn'  Bathoute  an  Arabian  traveller.     MS.  in  the  library  of  Gotha,  (Seetzen.) 
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mountains  of  Yemen.  A  great  deal  of  coffee  'is  to  be  found  in  the  provinces  of 
Ilnshid,  or  Bekil,  of  Kataba  and  of  Yafa;  but  the  climate  of  the  departments  of 
Oudden,  of  Koosma,  and  of  Djebi,  is  the  most  favourable  to  it,  and  yields  it  both 
of  better  quality  and  in  great  abundance.  We  are  told  that  the  Arabians  have  pro- 
hibited, under  the  severest  penalties,  the  exportation  of  this  plant,  and  that  the 
Dutch,  French,  and  English,  have  notwithstanding  found  means  of  transferring  it 
to  their  colonies  ;  but  the  coffee  of  Yemen  still  preserves  its  superiority.  The  Ara- 
bians say  that  they  originally  obtained  it  from  Abyssinia  :  perhaps  it  was  in  that 
country  that  the  use  and  cultivation  of  this  article  were  first  discovered. 
incense.  |  In  ancient  times,  Arabia  was  not  less  celebrated  for  incense  than  for 
gold;  but  the  incense  which  the  northern  nations  procured  from  Arabia  Felix  was 
not  wholly  the  produce  of  that  country.  That  which  is  cultivated  in  the  south-east 
part  of  Arabia,  in  the  neighbourhood  of  Reshein,  Dafar,  Merbat,  Hasek,  and  above 
all,  in  the  province  of  Shahr,  is  only  the  kind  called  liban  or  olibdnntn  by  the  Ara- 
bians, the  quality  of  which  is  very  inferior.  The  soil  of  the  mountains  where  the 
incense  grows  is  of  a  clay  texture,  and  impregnated  with  nitre.  The  Arabians  pro- 
cure several  sorts  of  incense  from  Abyssinia,  from  Siam,  Sumatra,  and  Java.  This 
is  exported  by  them  in  great  quantities  to  Turkey  ;  and  the  smallest  of  the  three 
kinds  of  benzoin,  sold  by  the  traders,  is  more  valued  than  the  olibanurn  of  Arabia.* 
Different  trees  I  There  are  some  groves  or  thickets  on  the  mountains  of  Arabia,  but 
and  plants,  j  no  forests  properly  so  called  are  to  be  found.  In  the  order  of  palms, 
Arabia  possesses  the  date  tree,  the  cocoa,  and  the  fan-leaved  palm.  Among  other 
trees,  natural  or  cultivated,  are  to  be  distinguishe'd  the  fig,  the  orange,  the  plantain 
or  banana,  the  almond,  the  apricot,  the  acacia  vera,  (from  which  gum-arabic  is  ob- 
tained,) the  sensitive  plant,  and  others'  of  the  mimosa  tribe.  The  fruit  of  the  quince 
tree,  and  the  vine,  is  enjoyed  in  perfection.  |  Among  the  shrubs  and  the  plants,  the 
Ricinus  communis,  (the  castor  oil  plant,)  and  senna,  both  employed  in  medicine,  are 
worthy  of  mention  :  also  the  Gomphrwna  globosa,  or  globe  amaranth  ;  the  white 
lily,  and  the  large  Pancratium,  all  of  distinguished  fragrance  ;  the  aloe,  but  inferior 
to  that  of  Socotora  ;  the  styrax,  and  the  sesamum,  which  supplies  the  place  of  the 
olive.} 

Agriculture.  |  Wheat,  Turkey  corn,  and  doura,  cover  the  plains  of  Yemen  and  of 
some  other  fertile  parts  of  the  country.  The  horses  are  fed  on  barley,  and  the  asses 
on  beans.  Indigo  is  also  planted,  and  a  plant  which  affords  a  yellow  dye  called 
oNrtrs,  which  is  exported  in  large  quantity  from  Moka  to  Oman,  and  the  foua,  which 
is  employed  as  a  red  dye.  The  plough  is  of  a  simple  construction.  Mattocks  and 
pick-axes  are  used  instead  of  spades.  The  principal  cares  of  agriculture  consist  in 
managing  the  distribution  of  the  water  for  irrigation,  which  proceeds  from  rivulets, 
wells,  or  pools.  In  harvest,  the  corn  crop  is  pulled  up'  by  the  roots,  and  the  hay  is 
cut  down  with  a  sickle.  § 

^ne  camel  nas  jus%  been  called  a  living  ship,  without  which  the  Arab 
could  not  cross  the  seas  of  sand  with  which  his  country  is  covered. 
Pliny  and  Aristotle  have  given  an  exact  description  of  the  only  two  distinct  species 
of  this  genus  which  are  known.  The  one,  which  is  used  in  great  numbers  in  Arabia, 
Egypt,  and  all  the  northern  half  of  Africa,  has  only  one  hump,  and  was  called  by 
these  writers  the  camel  of  Arabia.  The  other,  which  is  found  in  Persia,  in  the  south 
of  Russia,  and  in  Bucharia,  or  the  ancient  Bactriana,  has  been  called  the  camel  of 
Bactriana.  But  among  the  v'arieties  of  the  Arabian  species,  that  which  is  best 
adapted  for  carrying  burdens  is  distinguished  from  that  which  is  fitted  for  running* 
Diodorus,  Strabo,  and  Isodorous,  in  speaking  of  this  last,  distinguished  it  by  adding 
the  appellative  drom-as,  or  runner,  to  the  Greek  noun  for  camel.  This  term  has  been 
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converted  by  the  Europeans  into  dromedary,  which  they  have  errone- 
ously extended  to  all  that  species  which  is  called  the  Arabian,  and  is  dis- 
tinguished by  its  single  hump.  The  Arabian  nouns  hadjin  and  raguahil  seem  to 
apply- to  the  two  distinct  races  of  this  species,  the  former  being  destined  for  carriage 

*  Nk-buhr,  i.  202.  f  La  "Roque,  Voyage  d'Arabie,  268. 

t  Strab.  1.  c.  §  Niebuhr,  i.  213,-  sqq. 
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and  the  latter  for  running.  The  word  bacht  is  the  term  for  the  Bactrian  camel.* 
The  Arabian  and  Bactrian  species  are  capable  of  producing  a  mixed  breed,  but 
it  is  not  certain  if  this  is  capable  of  propagating  its  kind. 


Oxen, 
sheep,  &c. 


The  oxen  of  Arabia  have  generally  a  hump  on  their  back  like  those  of 
Syria.  In  western  Nedged,  butter  is  used  instead  of  oil. "f  We  are  not 
particularly  informed  about  the  breed  of  sheep;  they  have  a  thick  and  broad  tail, 
which  they  are  said  to  drag  behind  them  on  a  small  carriage ;  J  but  their  wool  seems 
to  be  coarse,  and  their  flesh  none  of  the  most  delicate.  The  wild  goat  is  found  in 
the  mountains  of  Arabia  Petrsea.  The  other  animals  are  the  jackal,  the  hyaena,  dif- 
ferent apes,  the  jerboa  or  rat  of  Pharaoh,  antelopes,  wild  oxen,  wolves,  foxes,  wild 
boars,  and  the  great  and  little  panther.  A  degree  of  respect  bordering  on  adora- 
tion is  paid  to  a  bird,  which  is  a  sort  of  thrush,  which  comes  every  year  from 
eastern  Persia,  and  destroys  the  locusts,  the  deadly  enemies  of  all  vegetation.  The 
esculent  locust  is  found  here,  and  is  esteemed  a  delicacy.  §  As  for  birds,  |  Birds, 
the  plains  are  peopled  by  the  partridge,  the  woods  by  the  guinea  fowl,  and  the  moun- 
tains by  the  pheasant.  The  ostrich  is  not  unknown  in  the  deserts.  All  the  coasts 
abound  with  fish.  That  on  the  south  east  produces  the  shell  called  pinna  marina, 
with  its  shining  byssus,  ||  and  immense  quantities  of  sea  turtle,  which  |  Turtles, 
form  a  chief  article  of  subsistence  to  whole  tribes.  Land  turtles  abound  in  Arabia, 
and  form  the  food  of  Christians  during  Lent  and  other  fasts.  There  is  a  small  ser- 
pent called  baetan,  distinguished  by  white  blotches,  which  is  of  a  highly  venomous 
nature,  its  bite  being  followed  by  sudden  death.  The  large  lizard,  or  guaril,  found 
here  is  said  to  equal  the  crocodile  in  strength. IT 

We  must  not  forget  the  horses,  which  are  the  glory  of  Arabia.  They  |  Horse*, 
are  divided  into  two  classes,  the  kadishi  or  common,  and  the  koshlani,  or  noble  kind, 
which  are  considered  as  sprung  from  the  breed  of  Solomon,  and  of  which  the  gene- 
alogy has  been  preserved  in  the  country  for  two  thousand  years.  The  greatest  care 
is  taken  to  preserve  the  purity  of  the  race.  They  are  capable  of  sustaining  great 
fatigue,  can  pass  entire  days  without  eating,  and  make  an  impetuous  charge  on  an 
enemy.  The  best  are  bred  by  the  Bedouins  in  the  northern  deserts. 

This  country  also  possesses  an  excellent  breed  of  asses,  which  are  |  Asses. 
sold  high,  and  have  qualities  similar  to  those  of  the  mule.  In  Yemen  the  soldiers 
perform  their  p'atroles  on  asses,**  and  every  military  service  in  which  parade  is  not 
an  object.  They  are  also  employed  by  the  Mahometan  pilgrims  in  their  long  and  pain- 
ful journey  to  Mecca.  Niebuhr  reckons  the  progress  which  the  Arabian  asses  make 
in  a  half  hour  at  1750  paces,  double  those  of  a  man.  The  large  Arabian  camels 
make  775,  and  the  smaller  ones  500.  The  trot  of  the  camel  is  harsh  and  disagree- 
able. 

According  to  Niebuhr,  Arabia  neither  contains  mines  of  gold  nor  sil-  |  Mineral*, 
ver,  though  a  small  quantity  of  the  latter  metal  is  contained  in  the  lead  obtained 
from  the  province  of  Oman.     There  are  iron  mines  in  the  district  of  Saad6  in  the 
north  of  Yemen,  but  the  iron  which  they  yield  is  brittle.     The  onyx  is  found  in  Ye- 
men.    The  agate  called  the  moka-stone  comes  from  Surat,  and  the  finest  cornelians 
are  brought  from  the  gulf  of  Cambay.||     Niebuhr  denies   that   Arabia  produces 
any  precious  stones,  and  maintains  that  they  are   all  brought  from  India.     But 
the  positive  and  unanimous  testimony  of  the  ancients  will  not  permit  us  to  doubt 
of  the  former  wealth  of  the  Arabian  mines.  Jt     The  country  is  in  itself    Ancient  gold 
vast,  and  there  is  no  reason  whatever  for  refusing  our  assent  to  these     lnmes- 
accounts.     It  was  in  the  mountains  of  Yemen  that  mines  of  gold  were  formerly 
worked  ;  sometimes  it  was  found  in  the  body  of  the  rocks,  at  others  in  loose  nodules 

*  Bochart,  Hierozoicum,  lib.  ii.  c.  4.  f  Strabo,  xvi.  537. 

*  Barthema,  Navig.  ii.  cap.  5.  9.     Herodot.  iii.  115. 

§  Bochart,  Hierozoicon,  p.  ii.  lib.  iv.  c.  6.     Forskal,  Descript.  anim.  p.  81. 

B  Ptolem.  Geo.  vi.  cap.  7.         1  Kazwyni  and  Abdallatif  in  Bochart,  part  i.  lib.  iv.  cap.  3. 

Grandpre,  Voyage  au  Bengale.    Compared  with  Bochart,  Hieroz.  part  i.  lib.  ii.  cap.  13. 
ft  Niebuhr,  i.  197. 

tt  Job,  ch.  28.  v.  45.  Abulfedx,  Arabia,  edit.  Gagn.  p.  45.  Teiphasch,  excerpta  de  gemmis, 
edit.  Kan.  p.  yr,,  102. 
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on  the  surface.  Rock  salt  is  still  worked  near  Loheia,  and  in  several  other  places. 
The  town  of  Gerra  in  the  Persian  Gulf  was  entirely  built  of  this  substance.  The 
aromatites,  or  aromatic  stone  of  the  ancients,*  is  probably  amber,  and  the  Smarag- 
dus  cholos,  or  inferior  emerald,  which,  according  to  Pliny,  was  used  as  an  ornamental 
stone  in  the  walls  of  houses,  was  probably  diallage.t  Niebuhr  observed  in  Yemen 
five-sided  columns  of  basalt,  blue  alabaster,  selenite,  and  various  spars. 
Divisions.  |  We  now  proceed  to  examine  Arabia,  as  divided  into  provinces.  By 
the  ancients  this  country  was  divided  into  three  unequal  portions  :  Arabia  Petnea,  a 
small  province  situated  between  Egypt  and  Palestine,  at  the  northern  extremity  of  the 
Red  Sea ;  Arabia  Deserta,  which  extended  towards  the  Euphrates,  and  towards  tlio 
centre  ;  and  Arabia  Felix,  which  comprehended  the  remainder.  The  modern  divi- 
sions, as  given  by  Niebuhr,  are  quite  different.  The  series  of  deserts  in  the  centre 
forms  an  extensive  province  called  Nedjed.  Hedjas  is  on  the  shore  of  the  Red  Sea, 
a  little  north  of  the  middle  of  its  length,  and  contains  Mecca  and  Medina.  Yemen 
is  to  the  south  of  this,  extending  to  the  straits  of  Bab-el-mandeb.  Hadramaut  lies 
along  the  shore  of  the  Indian  Ocean.  Oman  is  at  the  entrance  of  the  Persian  Gulf, 
and  Lahsa  or  Hajar  occupies  the  western  shore  of  that  gulf. 

Desert  of  The  small  peninsula  formed  by  the  gulfs  of  Ailah  and  Suez,  attracts 

Mount  sinai.  j  ^e  attention  of  travellers  by  its  ancient  celebrity.  There  is  nothing  at 
all  interesting  in  the  town  of  Ailah,  which  gives  its  name  to  the  eastern  gulf,  nor  in 
that  of  Karak,  which  lies  on  the  south  of  the  Dead  Sea,  nor  in  the  harbour  of  El 
Tor.  Mount  Sinai  is  an  enormous  mass  of  granite  rocks  with  a  Greek  convent  at 
the  bottom,  called  the  convent  of  St.  Catharine.  It  is  the  highest  summit  of  a  chain 
of  mountains,  called  by  the  Arabians  Djebbel  Moosa,  and  which  requires  a  journey 
of  several  days  to  go  entirely  round  it.  This  chain  is  partly  composed  of  sand-stone. 
It  contains  several  fertile  valleys,  in  which  are  gardens  which  produce  grapes,  pears, 
dates,  and  other  excellent  fruits.  These  are  taken  to  Cairo,  where  they  are  sold  at 
a  high  price  ;  but  the  general  aspect  of  this  peninsula  is  that  of  a  frighful  sterility. 
It  is  the  favourite  soil  of  the  rose  of  Jericho,  the  bitter  apple,  and  apocynum  or  dog's 
vegetation.  |  bane.  There  are  also  different  ligneous  shrubs,  such  as  the  acacia  verat 
or  Egyptian  thorn,  which  furnishes  gum-arabic,  a  substance  often  used  as  food  in 
cases  of  necessity  ;J  the  tamarind  tree,  from  which,  in  the  months  of  June  and  July, 
a  mild  aromatic  gum  exudes,  supposed  to  be  the  manna  of  the  Scriptures, §  and  still 
called  in  that  country  el-mann,  also  the  ban,  or  Balanus  myrepsica,  from  which  a 
much  esteemed  oil  is  obtained.  ||  The  caper,  the  rose-laurel  (nen'fiw,)  the  cotton 
plant,  and  various  other  shrubs,  form  scattered  tufts  of  verdure  in  the  midst  of  the 
dark  rocks  of  granite,  jasper,  and  sienite,  and  in  plains  covered  with  sand  and  peb- 
bles. The  few  Arabs  who  wander  in  this  desert  seem  to  lead  very  abstemious  lives. 
They  have  opportunities,  however,  of  hunting,  as  gazels  and  other  sorts  of  game  are 
to  be  found  in  considerable  number. IT  The  coasts  of  this  peninsula  are  lined  with 
coral  reefs,  and  covered  with  innumerable  organic  petrifactions. 

Sacred  history  and  tradition  have  given  Sinai  and  Horeb  a  character  of  sanctity 
in  the  eyes  of  Jews,  Christians,  and  Mahometans.  The  latter,  on  their  return  from 
Medina,  often  honour  with  the  sacrifice  of  a  few  lambs  the  place  where  the  Almighty 
condescended  to  reveal  himself  to  Moses  in  all  his  glory.  Djebel-el-mokatteb  is  a 
great  rock,  situated  on  the  road  from  Sinai  to  Suez,  and  covered  with  hieroglyphics, 
which  have  afforded  ample  mutter  for  discussion  to  the  learned.  Niebuhr,  in  his 
visit  to  this  spot,  found  a  cemetery  filled  with  magnificent  grave-stones,  on  which 
beautiful  hieroglyphics  were  carved;  monuments  which  prove  the  former  existence  of 
populous  and  flourishing  cities.  On  the  route  of  the  great  caravan  of  pilgrims  are  the 
towns  of  Heddije,  Maan,  and  others,  situated  infertile  Oases  in  the  midst  of  Hedjuz, 
Hedjaz.  |  a  country  somewhat  less  desert  than  the  neighbourhood  of  Sinai.  On  the 

*  Pliny  xxxvii.  10.  f  Pliny  xxxvii.  5. 

£  Hasselquist's  journey  to  Palestine,  (in  German)  p.  570. 
§  Seeten,  /ach's  Correspondence,  xvii.  151. 

H  P.  Belon,  observations  sur  divcrses  singularities,  p.  126.     Celsii,  Hierobotan.  ii.  p.  1. 
•j  Sicard,  Nouveaux  Mem.  cles  Missions  dans  le  Levant,  i.  p.  26.  (Paris,  1715.)  Pococke, 
Brcuning,  Monconys,  Thevenot,  etc.    Niebuhr,  Description,  ii.  p.  176.  etc. 
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coast,  which  the  caravan  leaves  on  their  right,  are  some  trifling  remains  of  Madian, 
Haura,  and  some  other  places.  On  their  left  they  have  the  city  of  Medina,  which 
contains  the  tomb  of  Mahomet.  The  pilgrims  are  not  obliged  to  visit  this  tomb. 
The  tomb  itself  is  as  simple  as  can  be  imagined  ;  but  we  are  told  that  the  mosque 
founded  by  the  prophet  is  supported  by  400  columns,  and  illuminated  by  300  lamps, 
which  are  constantly  burning.  Here  are  also  the  tombs  of  Abu-bekr,  and  Omar  the 
successor  of  Mahomet.  Yambo  is  the  port  of  Medina. 

All  the  soil  pertaining  to  the  city  of  Mecca  is  esteemed  sacred.  This  |  Mecca. 
ancient  capital  of  Arabia  was  known  to  the  Greeks  under  the  name  of  Macoraba. 
The  latter  part  of  this  word  denotes  its  greatness  ;  which,  however,  even  in  its  most 
flourishing  times,  was  perhaps  less  than  one  fourth  of  Paris.  The  soil  is  a  barren 
surface  of  rock;  the  water  of  the  holy  well  of  Zemzem  is  brackish  and  bitter.*  The 
pastures  are  at  a  distance  from  the  city  ;  the  fruits  used  here  are  brought  from  the 
gardens  of  Tayef,  situated  among  mountains,  where  it  sometimes  freezes  even  in 
summer.  I  The  Koreishites,  who  ruled  at  one  time  in  Mecca,  were  famed  among 
the  Arabians  for  their  courage.  They  were  prevented  by  the  sterility  of  the  soil 
from  encouraging  agriculture  ;  but  by  means  of  the  port  of  Jedda,  which  was  only 
forty  miles  off,  they  enjoyed  a  most  favourable  position  for  commercial  |  Commerce. 
enterprises.  An  easy  intercourse  was  kept  up  with  Abyssinia;  and  the  treasures  of 
Africa  were  carried  across  the  peninsula  as  far  as  Katif,  in  the  province  of  Hejer  ; 
there  they  were  embarked  on  the  same  rafts  with  the  pearls  of  the  Persian  Gulf,  and 
were  carried  to  the  mouth  of  the  Euphrates.  Mecca  is  placed  at  a  distance  of  forty 
days  journey  from  Yemen  on  the  right,  and  from  Syria  on  the  left.  The  caravans  of 
Arabia  used  to  pass  the  winter  in  the  former  country,  and  the  summer  in  the  latter. 
They  met  the  merchants  from  India,  who  were  thus  repaid  for  the  toils  and  perils  of 
the  Red  Sea.  The  camels  of  the  Koreishites  received  a  cargo  of  perfumes  at  the 
markets  of  Sana  and  Merab,  or  in  the  harbours  of  Oman  and  of  Aden.  They  also 
brought  grain  and  manufactured  goods  from  Bostra  and  Damascus.  J 

That  commerce  has  now  changed  its  direction.  Mecca  at  present  only  subsists 
by  the  wealth  of  the  pilgrims  who  come  to  present  their  homage  of  veneration  to  the 
holy  Kaaba,  or  chief  temple  of  the  Mahometans.  In  the  common  geo-  |  Kaaba. 
graphical  works  it  has  been  usual  to  describe  this  temple  as  unparalleled  for  magni- 
ficence, with  its  hundred  gates,  and  its  gilded  dome  ;  but,  from  Niebuhr's  description, 
the  Kaaba  seems  to  have  more  the  character  of  an  ancient  Indian  or  Siamese  temple 
than  of  a  mosque.  It  is  an  uncovered  open  square,  surrounded  with  colonnades, 
and  adorned  with  minarets  instead  of  pyramids  and  obelisks.  This  enclosure  con- 
tains five  or  six  chapels  or  houses  of  prayer.  In  the  centre  is  a  small  square  build- 


ing called  more  particularly  the  Kaaba,  the  depository  of  a  black  stone, 
which  seems  to  have  been  an  ancient  object  of  adoration  among  the  Ara- 


tiquity  of 
****** 


bians.§  Before  the  time  of  Mahomet  there  was  a  celebrated  temple  here,||  to  which 
all  the  tribes  of  Arabia  resorted,  who,  after  going  seven  times  round  this  sacred  build- 
ing, kissed  the  black  stone  with  respectful  homage.  IT  Sheep  and  camels  were  offered 
in  sacrifice  to  the  360  images  which  this  temple  contained,  and  which  Mahomet  de- 
stroyed. Probably  these  were  the  spirits  supposed  to  preside  over  the  days  of  the 
year,  and  the  god  Hobal,  placed  on  the  top  of  the  temple,  representing  the  sun. 

The  mountains  of  Hedjaz  contain  several  petty  sovereignties.  The  Arabs  who 
live  here  do  not  dwell  in  tents  like  those  of  the  plains.  They  have  towns  and  walled 
villages  ;  and  they  defend  themselves  by  means  of  small  forts  built  on  rocks  and 
rugged  mountains.  Among  these  states  is  the  district  of  Kheibar,  which  is  north- 
east from  Medina,  and  which  is  said  to  be  inhabited  by  independent  Jews,  I  jews  of  Khei- 
who  live  under  their  own  sheiks  in  the  manner  of  the  Arabs.  The  Turks  |  bai'* 

*  Abulfeda,  edit.  Gagn.  p.  29.     Hakoui,  Notices  et  Extraits,  ii.  417.     Barthema,  ap  Kamus. 
Navig.  i.  151.     Niebuhr. 

f  Abulfeda,  Gagn.  p.  43.     Edrisi,  dim.  5i.  p.  5. 

*  Massoudi,  apud  Schultens,  Historia  loctanid.  p.  181. 

§  Max.  Tyr.  Said.  &c.  apud.  Asseman,  Uiblioth.  Orient,  p.  534.  fl  Diod.  i.  3. 

1  Pocockc,  Specim.  Histor.  p.  311.  Hcland,  de  Kelig.  Mohammed,  p.  8S,  &c.  Mill.  Diaser- 
tat,  de  Mohammedismo,  p.  18,  &c. 
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hold  them  in  detestation,  and  accuse  them  of  pillaging  their  caravans.  The  Jews 
of  Kheibar  seem  to  have  no  connexion  with  those  who  live  in  cities  on  the  confines 
of  Arabia.  Perhaps  they  belong  to  the  sect  of  Karaites,  who  are  more  odious  to  the 
pharisaical  Jews  than  even  tho  Mahometans  and  the  Christians. 
Nedjed.  |  On  the  east  of  Hedjaz  are  the  vast  deserts  of  Nedjed.  According  to 
Niebuhr,  this  wide  country  extends  from  Syria  on  the  north  to  Yemen  on  the  south, 
and  from  Hedjaz  on  the  west  to  Irac-Arabi  on  the  east.  Thus  it  chiefly  compre- 
hends the  country  called  Arabia  Deserta  by  geographers,  a  principle  of  division  un- 
known to  the  Arabians.  That  part  of  the  province  more  strictly  known  by  the  name 
of  Nedjed  is  mountainous,  covered  with  towns  and  villages,  and  filled  with  small 
principalities,  almost  every  small  town  being  governed  by  an  independent  sheik.  It 
abounds  in  all  sorts  of  fruit,  particularly  dates.  There  are  few  rivers ;  and  even  that 
of  Astan,  which  is  marked  in  M.  d'Anville's  map  as  flowing  from  a  considerable  dis- 
tance in  the  interior  into  the  Persian  Gulf,  is  nothing  more  than  a  ooaiti  or  torrent 
which  runs  only  after  heavy  rains. 
District  of  EL  1  This  province  contains  many  districts.  That  of  El-Ared,  called  some- 

I  times  Nejed-el-ared,  is  conterminous  with  Hajar  or  Lahsa  on  the  east. 
In  it  is  Hanifa,  a  canton  once  celebrated,  but  best  known  in  modern  times  by  the 
name  of  DaraYe.*  One  of  its  dependencies  is  Aijana,  the  birth  place  of  the  new 
prophet  Wahhab.  Niebuhr  places  the  district  of  Kerdje  in  the  south-west  part  of 
Nedjed,  and  consequently  on  the  confines  of  Yemen.  In  this,  however,  he  was  cer- 
tainly mistaken.  Khardg  or  Kerdje,  according  to  the  Arabians,  is  the  same  canton 
Yemaraa.  |  which  has  Yemama  for  its  capital,  a  place  of  great  note  since  the  days  of 
Mahomet,  as  the  residence  of  the  rival  prophet  Moseilama.  It  forms,  with  the  cities 
of  Lahsa  and  Yebrin,  an  equilateral  triangle,  of  which  each  side  is  reckoned  a  dis- 
MountEi-  I  tance  of  three  days  journey,  f  The  mount  El-Ared  of  Arabian  geogra- 

I  phers  seems  to  be  a  ridge  of  limestone  rocks,  extending  from  north  to 
south,  of  a  prerupt  form  on  the  west,  and  gently  inclining  to  the  east.  J  It  is  the 
Monies  J\ilarithi  of  Ptolemy. 

A  traveller  from  Damascus,  (Yoosooph-el-Milky,§)  has  procured  for 
us  some  recent  information  respecting  the  interior  of  Arabia.  By  his 
account,  it  appears  that,  from  the  confines  of  the  canton  of  Hauran  to  the  banks  of 
the  Euphrates,  the  whole  soil  is  one  immense  plain,  without  rivers  or  permanent 
springs,  without  the  slightest  elevation,  without  any  trace  of  town  or  village,  but 
affording  vigorous  growth  to  a  few  thorny  shrubs,  by  which  the  traveller's  eye  is 
somewhat  relieved.  The  name  of  this  plain  is  El-Hamad,  the  Jil-dahna  of  Abulfeda 
and  d'Anville.  This  is  the  scene  of  the  wanderings  of  different  Arab  tribes,  as  the 
Anaseh,  the  Beni-Shaher,  and  the  Szeleb.||  The  tribe  Montefik  occupies  the  banks 
of  the  Euphrates  from  Korna  to  Arasje.  To  the  south  of  this  plain  the  caravans 
of  Damascus  on  leaving  Esrak,  a  journey  of  a  day  and  a  half  from  Bostra,  follow 
for  seven  days  the  tract  of  a  valley,  on  the  dry  bed  of  a  river,  called  Wadi-Jlrab-el- 
DjofM.  I  Szyrrhan.  This  tract  leading  south-east,  brings  them  to  the  canton  of 

I  Djofi  called  also  Djof-er- Szyrrhan.  At  this  place  there  is  a  high  pyra- 
midal tower.  The  inhabitants  live  in  a  state  of  perpetual  civil  war. 

It  is  said  that  there  are  wild  dogs  around  it,  which  are  used  for  food.  After  this, 
in  the  route  of  the  caravan,  there  is  a  desert  of  stones  of  two  days  journey,  and 
another  of  sand  of  three  days,  where  wild  oxen  are  met  with,  which  sometimes 
afford  opportunities  for  the  chace.  Behind  this  desert  rises  mount  Shammar,  covered 
Mount  sham-  I  with  forests  and  villages ;  in  height  and  extent  it  resembles  mount  Liba- 

I  nus.  Here  our  traveller  ended  his  journey,  without  even  entering  the 
canton  of  Shammar.  This  is  the  Zametas  of  Ptolemy,  and  the  Belad-shemer'of 
d'Anville,  though  that  geographer  places  it  too  far  to  the  west,  and  perhaps  a  little 
too  far  south.  Our  traveller  learned  that  the  town  of  Darreia,  the  capital  of  the 

*  Niebuhr,  Descr.  p.  203.  f  Abulfeda,  Gagn.  p.  16. 

t  Idem,  Prolog,  p.  182.    Rommel,  Arabia  Abulf.  p.  86.    Hadgi-Khalfah,  Djehan-Numa,  p. 
1450,  1451,  MS. 
|  Zach's  Cor'resp,  xviii.  H  Seetzen,  in  the  Annales  des  Voyages,  vii.  281. 
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Wahabees,  is  six  days  journey  from  mount  Shammar.  Darreia  is  reckoned  among 
the  Arabs  to  be  at  the  same  distance  from  the  Persian  Gulf;  but  Mr.  Reignaud,  an 
English  traveller,  who  came  from  Bassora  by  sea  to  Khatif,  had  a  journey  of  seven 
days  to  the  town  of  Asha,  a  place  where  there  are  horses  of  singular  beauty,  though 
only  fifty-five  inches  high;*  he  had  then  eight  days  journey  across  the  desert  before 
he  arrived  at  Darreia,  which  he  calls  Drahia.  It  is  an  inconsiderable  place,  but 
handsome  according  to  the  Arabian  style.  The  sides  of  the  neighbouring  hills  pro- 
duce all  sorts  of  fruits.  Excellent  horses,  and  numerous  flocks  of  black  sheep  are 
reared  here.t 

To  the  south  and  south-east,  Nedjed  is  separated  from  Yemen  and  from  Oman 
by  the  desert  of  Ahkaf,  which,  according  to  tradition,  was  once  a  terrestrial  paradise, 
inhabited  by  an  impious  race  of  giants  called  Aadites,  who  were  destroyed  |  Aadites. 
by  a  deluge  of  sand,  though  their  language  continues  to  be  spoken  in  the  islands  of 
Kuria  and  Muria.J 

The  towns  of  Nedjed  carry  on  a  considerable  trade  with  one  another,  and  with  the 
neighbouing  parts  of  Hedjaz,  Yemen,  and  Lahsa ;  and  we  hope  that,  by  means  of  it, 
some  European  traveller  may  find  an  opportunity  of  penetrating  into  the  interior  of 
Arabia,  and  acquiring  for  us  a  more  exact  knowledge  of  it.  It  is  from  Nedjed 
that  the  formidable  sect  of  the  Wahabees  has  sprung,  whose  power  has  The  Waha> 
excited  the  attention  of  Asia  and  of  Europe.  §  •>«*• 

According  to  a  tradition  prevalent  in  Arabia,  and  especially  in  Yemen,  there  was 
a  poor  shepherd  of  the  name  of  Soliman,  who  saw  in  a  dream  a  flame  proceeding  from 
his  body,  which  extended  itself  to  a  distance  round  him,  destroying  every  thing  in  its 
way.  He  consulted  the  wise  men  on  the  meaning  of  this  vision,  and  they  answered 
him  that  it  predicted  the  rising  of  a  new  political  power  which  was  to  be  established 
by  his  son.  This  prediction  has  proved  correct;  for  if  it  has  not  received  |  Their  founder, 
its  accomplishment  in  the  person  of  Abd-el-Wahab,  the  son  of  that  individual,  it  cer- 
tainly has  in  that  of  the  next  of  the  race,  Sheik-Mohammed,  who  is  in  fact  the 
founder  of  the  sect  which  has  assumed  the  name  of  his  father  Wahab.  He  has  con- 
trived to  take  advantage  of  this  famous  vision  among  his  countrymen.  He  has  per- 
suaded them  that  he  is  a  direct  descendant  of  Mahomet,  whose  name  he  has  taken. 
His  doctrines  are  few  and  simple.  He  enjoins  the  worship  of  one  God,  |  His  doctrines, 
eternal,  omnipotent,  just  and  merciful,  a  dispenser  of  rewards  and  punishments.  The 
Koran  he  maintains  to  be  a  book  written  in  heaven  by  the  angels.  Its  precepts  are 
to  be  followed,  but  all  the  Musselman  traditions  are  to  be  rejected.  Mahomet  he 
gives  out  to  be  a  wise  man  highly  favoured  by  God,  but  entitled  to  none  of  that  reli- 
gious homage  which  is  paid  to  him.  He  says  that  God,  offended  at  this  species  of 
worship,  has  sent  him  to  the  earth  to  undeceive  mankind,  and  that  all  those  who  shall 
refuse  his  instructions  are  to  be  utterly  extirpated. 

At  first  he  disseminated  his  doctrine  in  secret,  and  made  some  prose-  I  Poiit;ca, 
lytes.     For  the  same  purpose  he  took  a  journey  into  Syria.     Not  sue-  |  connections, 
ceeding  there,  he  returned  to  Abria  after  an  absence  of  three  years.     Here  he  was 
more  fortunate  and  found  a  protector  in  an  Arabian  sheik,  called  Ebn-  \  Ebn-sehood. 
Sehood,  who  was  descended  from  the  tribe  of  Negedis,  the  progenitor  of  Sheik-JWo- 
hammed.     This  Ebn-Sehood  was  a  man  of  an  ardent  and  courageous  spirit,  who,  after 
raising  himself  to  the  situation  of  the  chief  of  his  tribe,  had  subjected  to  it  two  other 
tribes  belonging  to  Yemen,  and  drawn  over  to  his  party  all  the  wandering  Arabs  of  that 
country.  With  this  company  he  found  himself  in  a  condition  to  make  frequent  excursions 
and  in  fifteen  years  his  conquests  were  extensive.   Desirous  of  giving  them  a  still  wider 
extension,  he  considered  Mohammed  as  a  person  who  might  materially  promote  his 
views  by  inspiring  his  Arabs  with  additional  ardour  and  enthusiasm.     He  therefore 
aided  the  propagation  of  a  doctrine  which  had  already  made  some  progress  among 
his  people;  and  Mohammed  readily  connected  himself  with  him  as  promising  the 
most  solid  political  support  to  his  new  sect.     The  whole  of  the  people  soon  embraced 

•  Reinaud's  Letter  to  Seetzen,  Zach.  Corresp.  Sept.  1805. 

t  Compare  with  Hadgi-Kalfa,  1451,  &c.  $  Compare  with  Hadgi-Kalf'ah,  p.  1358. 

§  Histoire  dcs  Wahabis,  par  M.  I,.  A.  Paris,  1810.    Notice  sur  les  Wahabis,  par  M.  Rosseau, 
consul-general,  annexed  to  his  description  of  the  pashalic  of  Uagdat,  1809. 
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his  tenets.  The  new  worship  now  assumed  a,  regular  form.  The  son  of  Abd-el- 
Wahab  was  proclaimed  supreme  head  of  the  Wahabees.  Ebn-Sehood  held  the  tem- 
poral power  under  the  titles  of  prince  and  general;  and  this  partition  of  authority  is 
preserved  among  the  respective  descendants  of  the  two  chiefs,  who  chose  for  their 
capital  Drahia  or  Derreia,  in  the  desert  to  the  south  of  Bassora. 
conquests  of  I  Ebn-Sehood  next  proceeded  to  realize  his  mighty  projects  of  aggran- 
the  Wahabees.  |  dizement.  He  formed  a  well-disciplined  army ;  and,  by  eloquent  ha- 
rangues, he  inflamed  their  enthusiasm.  Sehood  died  in  the  midst  of  these  projects, 
but  his  son,  Abd-el-Azis,  inherited  his  courage  and  his  zeal.  When  he  wished  to 
subjugate  any  tribe,  his  method  was  to  summon  it  to  believe  in  the  Koran  as  explained 
by  him,  threatening  extermination  in  case  of  refusal.  When  they  preferred  the  lat- 
ter alternative,  he  put  them  all  to  the  sword,  sparing  the  women  and  the  children,  and 
carried  off  all  the  property  of  the  conquered.  If,  on  the  contrary,  the  tribe  agreed 
to  submit,  Abd-el-Azis  gave  them  a  governor,  claimed  a  tenth  part  of  their  flocks, 
their  money,  their  moveables,  and  even  of  the  men,  the  latter  being  drawn  by  lot. 
By  these  measures  he  amassed  great  treasures  in  a  short  time,  and  collected  a  nume- 
rous army.  The  latter  is  estimated  at  120,000  men.  The  Bedouin  Arabs,  one 
after  another,  submitted  to  a  power  which  now  embraces  all  that  vast  desert  which  is 
bounded  by  the  Red  Sea,  the  Persian  Gulf,  and  the  environs  of  Aleppo  and  Damascus. 
Manners  and  J  The  Wahabees  hold  the  other  Mahometans  in  abhorrence;  yet  they 

customs  of  the  .    .  ~     ,      .  .  .      .  .    .  .      .       i  •> 

Wahabees.  \  retain  many  ot  their  ceremonies;  their  circumcision,  their  lorrns  ot 
prayer,  their  ablutions,  their  days  of  abstinence,  the  fast  of  Ramadan,  and  their  holi- 
days :  but  their  mosques  have  no  decorations,  no  minarets  nor  cupolas.  They  make 
no  professions  of  respect  for  the  memory  of  sheiks  and  of  imans,  and  bury  their 
dead  without  pomp  or  ceremony.  They  live  on  barley  bread,  dates,  locusts  and 
fish.  It  is  rarely  that  they  eat  mutton  or  rice.  Coffee  is  forbidden.  Their  clothes 
and  their  houses  are  as  simple  as  possible.  This  nation  is  divided  into  three  classes ; 
the  military,  agriculturists,  and  mechanics ;  for  they  work  at  different  mechanical 
arts.  Their  basket  work,  their  woollen  and  cotton  cloths,  and  their  manufactures  in 
copper  and  iron,  are  not  inferior  to  those  of  the  other  Arabians. 
Hajar.  |  Descending  from  the  higher  parts  of  Arabia,  we  enter  the  Hajar  or 

Hejer,  a  province  lying  along  the  western  shore  of  the  Persian  Gulf.  The  tribe  of 
Beni-Khaled  formerly  were  its  sovereigns,  but  it  now  forms  part  of  the  Wahabee 
Lafcsa.  I  territory.  Lahsa,  a  considerable  town  on  the  river  Astan,  is  its  capital, 

and  sometimes  gives  its  name  to  the  whole  province.  Katiff  seems  to  be  the  ancient 
Gerra,  which  was  built  of  rock  salt.  Its  inhabitants  live  by  the  pearl  fishery ;  and 
when  not  rich  enough  to  fish  on  their  own  account,  they  hire  themselves  out  for  this 
employment  to  foreign  merchants.  The  ruins  of  an  old  Portuguese  fort  is  still  to  be 
Koiwit.  |  seen  here.  Koneit  is  another  considerable  town,  called  Grain  by  the 

Persians.  Its  inhabitants  also  live  by  the  pearl  and  other  fisheries,  on  the  coast  of 
Baharein.  They  are  said  to  amount  in  number  to  10,000.  The  whole  of  this  coast 
Fertility  of  *9  verv  populous.  It  abounds  in  dates,  rice,  and  cotton:  the  rivulets  are 
Hajar.  fringed  with  lilies  and  privets.  But  they  suffer  dismal  encroachments 

from  the  drifting  sand,  by  which  whole  cantons  are  sometimes  invaded.*  Taroot,  a 
small  town  to  the  east  of  Katif,  has  excellent  vineyards,  which  are  sometimes  flooded 
by  the  tides.  It  is  here  that  we  must  place  the  regio  JVfacina  of  Strabo,  where  the 
vines,  raised  in  baskets  of  rushes,  were  sometimes  moved  out  of  their  situation  by 
the  waters  of  the  sea,  and  afterwards  replaced  by  means  of  oars.f  In  some  of  the 
towns  of  Hajar  there  are  woollen  manufactures,  particularly  of  a  kind  of  cloaks 
called  abbas. 

h-m'inl  0S  Thc  isles  of  Baharcin,  or  Bahrein,  in  the  Persian  Gulf  near  the  Ara- 
fishery.  biaii  shore,  may  be  considered  as  part  of  Hajar.  This  place  is  remarkable 

tor  the  valuable  poarl  fishery  which  is  carried  on  in  its  neighbourhood  in  the  months 
of  June,  July,  and  August;  a  fishery  which,  in  the  sixteenth  century,  was  estimated 
at  a  produce  of  500,000  ducats.  J  The  name  Baharein  signifies  two  sous,  and  seems 

*  Hadffi-Khalf'ali,  p.  1370.     Nicbubr,  ii.  p.  198. 

j  Abulfcda,  fiagn.  p.  13.     Strabo,  xvi.  5J8.  edit.  Atreb. 

*  Texeira,  Chronic,  Arniuzix,  p.  19. 
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to  be  of  modem  application;  for  Abulfeda,  as  well  as  the  Arabians  of  Lahsa,  call 
the  large  island  Aual,  a  name  which  d'Anville  has  erroneously  transferred  to  the 
peninsula  of  Ser,  situated  about  300  miles  to  the  east.  The  large  island  has  a  for- 
tified town,  and  abounds  in  dates,  according  to  modem  accounts. 

The  ancients  have  described  it  more  favourably  under  the  name  of  Tylos.  Flat, 
and  little  wooded,  it  produced  figs,  grapes,  palms,  and  cotton.  A  tree  |  Vegetation. 
is  mentioned,  with  flowers  and  leaves  like  those  of  the  rose,  which  is  remarkable 
for  an  uncommon  sensibility  to  light,  by  contracting  in  the  night,  and  opening  during 
the  day.  The  tamarind,  which  in  Europe  is  a  shrub,  grew  here  to  the  size  of  a  strong 
tree  ;  as  there  was  not  that  proportion  of  rain  which  was  requisite  for  vegetation,  the 
water  of  the  sea  was  used  for  irrigating  the  orchards ;  the  shores  were  lined  with 
mangroves.*  But  from  any  thing  we  can  now  learn,  the  country  must  have  changed. 
Beyond  a  wide  unknown  tract,  in  which  the  cities  of  Mascalat  and  Julfar  are 
situated,  we  come  to  the  territory  of  Oman.  It  is  filled  with  mountains,  |  Oman, 
which  almost  every  where  extend  to  the  sea.  This  country  abounds  in  grain  and 
fruit.  The  sea  along  its  coasts  is  so  full  of  fish,  that  cows,  asses,  and  other  ani- 
mals are  regularly  fed  on  them,  and  they  are  employed  as  manure  to  the  fields.  Its 
dates  form  an  article  of  exportation.  It  contains  copper  and  lead  mines.  The  Iman, 
the  most  powerful  prince  in  the  country,  resides  at  Rostak.  But  Mas-  |  Maskat. 
kat,  or  Muscat,  is  the  largest  city,  and  best  known  to  Europeans.  It  is  situated  at 
the  southern  extremity  of  a  bay  about  900  geometric  paces  long,  and  400  wide.  On 
the  east  and  west  this  bay  is  bordered  with  steep  rocks,  which  afford  shelter  to  the 
largest  vessels  against  every  wind.  On  the  two  sides  of  this  fine  harbour  are  some 
batteries  and  small  forts.  The  town,  where  it  is  not  defended  by  nature,  is  enclosed 
by  a  wall.  Beyond  this  wall  a  pretty  large  plain  opens,  bounded  also  .by  rocks,  which 
have  only  three  very  narrow  outlets.  Maskat  was  in  ancient  times,  as  it  is  now,  the 
entrepot  of  the  merchant  goods  of  Arabia,  Persia,  and  the  Indies.  In  1508,  the 
city  was  taken  by  the  Portuguese.  The  prince  himself  is  engaged  in  commerce. 
He  has  some  armed  vessels,  in  which  he  every  year  imports  slaves  and  ivory,  and 
other  commodities  from  Africa. 

The  inhabitants  of  Oman  are  the  best  seamen  in  Arabia.  They  have  I  Marine  of  «»e 
small  merchant  ships  called  trankis,  the  sails  of  which  are  not  formed  |  Omamans* 
of  matting  as  in  Yemen,  but  of  linen  as  in  Europe.  These  vessels  are  wide  in  pro- 
portion to  their  length,  very  low  in  the  fore  part,  and  very  high  behind.  They  have 
this  peculiarity,  that  the  planks  are  not  nailed,  but  tied  or  sewed  together.  The 
greater  part  of  the  Iman's  soldiers  are  Caffrarian  slaves.  | 

The  independent  principality  of  Sehr  lies  towards  Cape  Mossandom,  which  com- 
mands the  entrance  of  the  Persian  Gulf.  Oman,  and  consequently  all  Arabia, 
terminates  in  the  east  by  Cape  Ras-al-Hhad,  commonly  called  Rosalgat. 

From  this  the  southern  coast  first  runs  in  a  south-east  direction,  as  |  Hadramaut. 
far  as  Cape  Kanseli,  then  south-west  to  the  straits  of  Babelmandeb.     The  eastern 
part  of  this  shore  is  lined  with  coral  reefs  and  sunk  rocks.     Strabo  says  that  trees 
grew  here  which  were  flooded  at  high  water.     These  were  probably  mangroves. 
Next  comes  the  mountainous  country  called  Seger,  where  frankincense 
grows.     Its  harbours  are  Hasec  on  the  great  gulf  of  Kuria  Muria,  sur- 
rounded with  isles;  likewise  Merbat  and  Dasar.     Behind  the  country  of  frankin- 
cense lies  Mahrah,  a  large  hilly  district,  where  a  peculiar  language  is  |  Mahrah. 
spoken.     All  these  cantons  seem  to  belong  to  Hadramaut,  taking  the  name  in  its 
widest  sense  ;  but  Hadramaut  Proper  is  on  the  south-west,  and  adjoin-  |  Hadramaut 
ing  to  Yemen.     Doan  in  this  country  is  a  large  and  fine  town,  but  its  |  Pr°Per' 
inland  situation  prevents  us  from  obtaining  an  accurate  knowledge  of  it.  It  is  twenty- 
five  days'  journey  from  Sana,  and  eleven  from  Keshin.     This  last  city  is  on  the  sea- 
shore.    Its  inhabitants  are  remarked  for  their  politeness  to  Europeans  and  other 
strangers.     Its  sheik  possesses  a  considerable  district  in  Arabia,  besides  the  island 

*  Theoplirast.  Hist.  Plant,  iv.  9.  v.  6.     De  Causis,  Plant,  ii.  7.    Compare  with  Pliny,  xii.  10, 
11.  xvi.  41.     Adrian,  vii. 
T  Niebuhr's  Descrip.  d  1* Arabic,  etc.  ii.  p.  141, 16. 
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of  Socotora,  celebrated  for  its  aloes.*  The  sheik  or  Shibam  is  one  of  the  most 
powerful  in  the  mountains  where  the  Kabai'ls  live.  Hadramaut  was  celebrated  in 
the  days  of  Augustus  for  the  bravery  of  its  inhabitants.  In  several  parts  of  it 
there  are  mountainous  and  very  fertile  countries,  with  interposed  valleys,  which  are 
well  watered  by  the  mountain  streams.  From  the  different  ports  of  this  country 
there  is  an  exportation  for  Maskat  and  the  Indies,  of  frankincense,  myrrh,  common 
gum,  dragon's  blood,  and  aloes ;  and  for  Yemen,  of  stuffs,  carpets,  and  large  knives, 
called  jambea,  which  the  Arabs  wear  in  their  belts. 

Yemen.  |  The  finest  province  of  Arabia  remains  to  be  described.  It  once 
formed  a  large  kingdom  undeV  the  name  of  Saba.  Subjugated  by  Mahomet,  and 
afterwards  by  Saladin,  Yemen  at  last  fell  under  a  sort  of  subjection  to  the  Mame- 
lukes of  Egypt.  In  1517,  having  recovered  its  liberty  through  the  declining  power 
of  the  Mamelukes,  it  was  threatened  with  a  Turkish  invasion ;  but  in  1630  Amurat 
II.  recognised  Sejid-khassen-ibn-Mohammed,  as  king  of  Yemen,  reserving  to  him- 
self a  nominal  sovereignty.  Since  that  time  its  kings  have  lost  several  provinces, 
especially  on  the  north  and  east.  Still  the  state  of  Yemen  contains  nearly  20,000 
Political  state.  |  square  miles,  and  probably  a  million  of  souls.  The  king  is  at  the  same 
time  the  chief  of  the  sect  of  Zeidites,  which  predominates  in  the  whole  of  Yemen. 
Hence  this  prince  at  first  took  the  title  of  Iman,  which  applies  in  Turkey  to  the 
simple  officiating  priests  attached  to  mosques,  but  in  Arabia  and  Persia,  among  the 
adherents  of  the  sects  of  Zeidites  and  Sheeites,  means  a  doctor,  or  a  successor  of 
the  great  prophet.  These  Imans,  however,  soon  after  stamped  on  their  coin  the 
more  imposing  title  of  Emir-al-mumenim,  or  "  prince  of  the  faithful."  The  true 
followers  of  their  sect  are  said  to  honour  them  as  caliphs.  The  throne  is  hereditary. 
The  Emir  is  independent,  and  acknowledges  no  superior  in  temporal  or  spiritual 
concerns.  He  retains  the  power  of  making  peace  and  war.  Yet  the  brave  and 
proud  Arabian  never  submits  to  the  least  abuse  of  power.  The  Emir  cannot  even 
inflict  death  on  a  Jew  or  a  pagan,  unless  the  accused  has  been  tried  before  the  sove- 
reign tribunal  of  Sana,  composed  of  a  number  of  cadis,  and  of  which  the  Emir  is 
only  the  president.  If  the  Emir  evinces  an  inclination  to  despotism  he  is  dethroned. 
Persons  of  rank  are  called  fakis.  The  governors  of  districts  are  called  dolas,  and 
when  they  are  of  distinguished  birth,  they  are  denominated  walis.  The  magistrate 
of  an  ungarrisoned  town  is  called  sheik;  if  the  seat  of  his  authority  is  a  place  of 
greater  consequence,  he  receives  the  title  of  emir.  There  are  also  public  controllers 
to  inspect  the  conduct  of  the  governors.  But  we  need  not  detain  ourselves  longer 
with  these  details  ;  they  will  be  found  at  considerable  length  in  the  work  of  Niebuhr. 
Military  force.  |  The  armed  force  kept  on  foot  during  peace  consists  of  4000  infan- 
try, and  1000  cavalry.  The  soldiers,  according  to  the  oriental  custom,  wear  no 
uniform  ;  they  are  not  instructed  in  any  species  of  tactics,  and  scarcely  know  how 
to  manage  a  musket.  Yemen  has  no  marine  force,  the  vessels  are  rudely  built,  and 
their  sails  are  of  matting. 

The  annual  revenues  of  the  prince  amount,  according  to  Niebuhr,  to  nearly 
80,000/.  sterling.  This  traveller  conceives  that  they  arise  entirely  from  the  duties 
laid  on  the  exportation  of  coffee.  Besides  this  valuable  article,  Yemen  exports  aloes 
and  myrrh  ;  the  best  comes  from  Abyssinia  ;  also  olibanum,  or  the  infe- 
rior sort  of  frankincense,  senna,  ivory,  and  gold,  from  Abyssinia.  The 
imports  from  Europe  consist  of  iron,  steel,  cannons,  lead,  tin,  cochineal,  mirrors, 
knives,  sabres,  cut  glass,  and  false  pearls.  The  Jews  are  here  the  manufacturers  in 
gold  and  silver,  and  even  coin  the  money.  Some  muskets  are  made  in  the  country, 
but  they  are  indifferently  executed.  There  are  also  in  Yemen  some  linen  manufac- 
tures, but  generally  of  a  coarse  quality.  A  very  active  trade  is  carried  on  by  the 
Jews,  who  amount  to  5000  families  ;  but  jealousy  and  superstition  combine  their  in- 
fluence to  persecute  this  unhappy  race. 

Provinces  Yemen,  the  most  powerful  kingdom  of  Arabia,  is  divided  into  several 

and  town*.         departments,  and  in  a  more  general  way,  into  the  high  country,  called  in 
Arabic  Djebal,  and  the  low  country,  which  is  called  Tehama.     The  chief  city  is 

*  To  be  described  in  our  account  of  Africa. 
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Sana,  situated  at  the  bottom  of  a  mountain  called  Nikkum.  According  to  Niebuhr 
this  city  is  of  no  great  extent;  its  circumference  being  about  an  hour's  walk,  includ- 
ing also  some  gardens.  The  walls  are  of  brick.  It  has  seven  gates,  and  several 
handsome  mosques  and  palaces,  some  of  them  built  of  baked  bricks,  and  others  of 
stone.  The  common  houses  are  of  bricks  dried  in  the  sun.  It  has  several  simseras 
or  caravanseras  for  merchants  and  travellers.*  Fuel  is  very  necessary  here,  and 
extremely  scarce,  but  the  country  contains  some  coal  mines  and  some  turf.  Pliny 
says  that  the  Arabians  warmed  themselves  with  odoriferous  wood,  but  of  this  no  mo- 
dern fact  furnishes  a  confirmation.  The  fruits  are  excellent,  especially  the  grapes, 
of  which  there  are  several  varieties. 

According  to  the  obscure  accounts  of  Pliny  and  of  Strabo,  Mareb  or  |  Mareb. 
Mariaba  was  the  ancient  metropolis  of  Yemen.  M.  d'Anville  endeavours  to  identify 
that  place  with  the  celebrated  city  of  Saba,  known  to  the  Hebrews,  and  mentioned 
by  Ptolemy,  Agatharchides,  and  some  other  Greek  geographers.  At  the  present  day 
this  town  has  become  the  capital  of  the  country  of  Djof,  which  is  now  independent  of 
the  Iman  of  Yemen.  In  a  contiguous  valley,  about  sixteen  miles  long,  six  or  seven 
rivulets  join  their  streams.  Some  of  them  contain  fish,  and  retain  their  water  the 
whole  year  over.  The  two  chains  of  mountains  approach  so  near  one  another  to  the 
east,  that  a  person  may  pass  from  the  one  to  the  other  in  five  or  six  minutes.  It  is 
said  this  opening  was  once  shut  up  by  a  thick  wall,  which  confined  the  rain  water  to 
be  distributed  through  the  fields  and  gardens  situated  along  the  bottom  of  these 
heights.  This  great  dyke  was  esteemed  among  the  Arabians  one  of  the  wonders 
of  the  world.  The  Arabian  historians  mention  the  bursting  of  the  dyke,  and  the  con- 
sequent disasters,  as  forming  the  commencement  of  an  historical  epoch,  of  which  the 
learned  have  not  been  able  to  make  out  any  consistent  or  probable  account. "f" 

In  the  Djebal  or  high  country,  the  Iman  possesses  the  town  of  Damar, 
the  seat  of  the  great  university  of  the  Zeidites;  of  Doran,  in  which  .there 
are  large  magazines  of  grain  cut  in  the  rocks ;  of  Djobla,  distinguished  for  the  pave- 
ment of  its  streets;  Taez,  which  boasts  of  its  elegant  mosques.  Koosma  is  a  town 
which  is  entered  only  by  climbing  up  steps.  It  is  a  day's  journey  to  ascend  to  it  from 
the  Tehama.  Mnasek  is  a  place  where  all  the  houses  are  cut  out  of  the  solid  rock. 
Independent  Djebal  contains  large  cantons,  among  which  is  Sahan,  of 
which  Saade  is  the  chief  place.  It  produces  grapes  and  other  fruits  in 
abundance,  and  has  some  iron  mines  which  are  worked.  The  inhabitants  of  this 
province  have  little  intercourse  with  strangers.  Their  dialect  is  supposed  to  come 
nearer  that  of  the  Koran  than  any  other,  though  they  know  nothing  more  of  that 
book  than  the  name,  They  live  on  game,  honey,  milk,  and  pulse.  They  marry 
later  in  life  than  any  other  Arabians;  live  to  a  very  advanced  age,  and  retain  their 
eye-sight  till  the  day  of  their  death.  By  plundering  their  neighbours  they  enable 
themselves  to  exercise  hospitality  to  visitors.  Nedjeran,  a  small  domain,  is  situated 
in  an  agreeable  country,  supplied  abundantly  with  water,  and  lies  to  the  east-north- 
east of  Saade,  at  a  distance  of  three  days'  journey.  It  produces  great  abundance  of 
corn  and  fruit,  particularly  dates.  There  is  a  canton  called  Hashid-oul-Bekil,  the 
numerous  sheiks  of  which  form  a  league,  which  is  somewhat  formidable  to  the  Iman. 

Even  in  the  plain,  or  Tehama,  there  are  small  states  which  have  braved  the  power 
of  this  prince.  Such  is  Aden,  a  town  celebrated  from  the  remotest  I  Tf£?™  ^  the 
periods  for  its  commerce  and  the  excellence  of  its  harbour  on  the  Indian  |  iden'. 
Ocean.  The  Arabian  geographers  tells  us  that  it  maintained  an  extensive  intercourse 
with  India  and  China  in  the  12th,  13th,  and  14th  centuries:  there  the  riches  of  the 
east  were  accumulated  on  a  tract  of  rock  destitute  of  water  and  of  trees.J  Aden, 
devastated  in  the  wars  of  the  Turks  and  Portuguese,  has  lost  its  commerce  since  it 
submitted  to  the  Iman.  This  prince  is  master  of  the  best  towns  on  the  Arabian 
Gulf,  such  as  Moka,  the  name  of  which  sounds  so  delightful  in  the  ears  of  every 
one  who  is  curious  in  coffee  ;  Bek-el-Fakin,  which,  from  the  excellence  of  its  har- 
bour, exports  more  of  this  article  than  any  other  place ;  Loheia,  which  also  exports 

*  Niebuhr,  i.  p.  230.  (in  German.)     Edrisi.  clim.  i.  p.  6.     Ibn  al  Ouardi,  part  10. 
f  Keiske,  de  Arabum  epocha  vetustissima,  &c.  Lips.  1748. 

*  Edrisi,  clim.  5.  p.  5,  Ibn  al  Ouardi,  edit.  Ilyland.  part,  10.  Notices  et  Extraits,  ii,  p.  48.  etc. 
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it  in  large  quantity,  though  of  an  inferior  kind ;  and  Zebid,  which  is  not  the  ancient 
Sabotha,  but  which  enjoyed  all  the  trade  before  the  destruction  of  its  harbour.  The 
isle  of  Kamaran,  fertile  but  unhealthy,  contains,  in  a  good  state  of  preservation,  a 
handsome  aqueduct  built  by  the  Portuguese. 

Manners  of  Having  thus  gone  over  the  topography  of  Arabia,  let  us  take  a  short 

the  Arabians.  |  an(j  comprehensive  view  of  its  inhabitants.  The  Arabians  are  of  the 
middling  size,  lean,  and  apparently  dried  up  by  the  heat;  an  appearance  no  doubt 
arising  in  part  from  their  abstemiousness,  and  the  habit  which  they  have  of  dispensing 
occasionally  with  liquids  for  a  length  of  time.  Their  complexion  is  brown,  tlioii 
eyes  dark,  and  their  hair  black ;  swift  in  running,  and  dexterous  horsemen.  They 
have  the  general  character  of  bravery,  of  dexterity  in  handling  the  bow  and  the 
lance,  and  of  being  good  marksmen  ever  since  they  have  become  familiar  with  the 
use  of  fire  arms.  Gravity  of  deportment,  regarded  among  the  people  of  the  east 
as  a  mark  of  good  breeding,  seems  less  natural  to  the  Arabians  than  it  is  to  the 
Turks.  Robbery  is  the  open  profession  of  many  of  those  tribes  which  are  called 
Bedouins.  In  the  commercial  towns,  the  art  of  cheating  is  employed  as  a  substitute. 
These  vices  are  supposed  to  be  the  offspring  of  the  want  of  a  regular  government, 
but  it  may  be  hoped  that  means  of  counteracting  such  dispositions  may  be  in  reserve, 
besides  the  presence  of  an  extensive  imperial  authority  in  such  forms  as  institutions 
of  this  kind  have  been  hitherto  known.  The  ancient  patriarchal  hospitality  of  this 
country  still  remains.  A  simple  traveller,  throwing  himself  on  the  protection  of  a 
Hospitality.  |  respectable  sheik  of  the  desert,  may  depend  on  the  best  reception.  In 
the  villages  of  the  Tehama  some  public  houses  are  found,  where  travellers  are 
lodged  and  fed  without  expense  for  some  days.  When  the  Arabians  are  at  meals, 
any  person  who  chances  to  come  in  is  invited  to  eat  with  them,  without  any  distinc- 
tion of  religion  or  of  rank.  It  is  said  that,  when  a  Bedouin  sheik  eats  with  a  travel- 
ler, it  is  a  sure  pledge  that  he  will  give  him  his  best  protection.  Sometimes  a  person 
who  has  just  been  robbed  happens  to  enter  the  tent  of  the  robber  without  knowing 
it;  the  latter  tries  to  console  him,  by  reminding  him  that  God  is  sufficiently  merciful 
to  repay  his  losses,  gives  him  a  suit  of  clothes  different  from  his  own,  while  the  other, 
in  the  meantime  discovering  the  fact,  still  keeps  up  the  appearance  of  ignorance. 
In  politeness  the  Arabians  emulate  the  Persians.  They  always  kiss  the  hand  of  a 
superior  as  a  token  of  respect. 

Houses.  I  Their  houses,  even  when  built  of  stone,  are  wholly  destitute  of  taste. 
The  men's  apartments  are  in  front;  their  jealousy,  matured  into  a  peculiar  form  of 
decency,  places  those  of  the  women  behind.  Even  the  poor  Bedouin  divides  his 
tent  into  two  apartments  by  a  curtain,  behind  which  the  women  are  concealed  from 
Food.  |  the  eye  of  indiscreet  curiosity.  The  Arabian  is  sober  in  perfection.  The 

common  people  have  only  one  meal  of  bad  bread,  made  of  doura,  which  exactly 
resembles  thin  barley  cakes  after  they  have  been  kept  so  long  as  to  be  perfectly  dry, 
and  as  hard  as  stone.  They  sometimes  use  a  species  of  millet.  With  these  they 
take  camel's  milk,  butter,  grease,  or  vegetable  oil.  Pure  water  is  their  beverage; 
animal  food  is  very  little  used ;  pork  was  proscribed  among  them  long  before  the 
time  of  Mahomet.*  At  their  meals  they  set  small  tables  about  a  foot  high  on  a 
large  carpet  laid  on  the  ground  or  on  mats,  where  the  guests  are  seated.  Like  other 
Orientalists  they  are  passionately  fond  of  pastry.  Their  favourite  liquor  is  coffee, 
which  they  prepare  by  burning  in  an  open  pan,  and  pounding  in  a  stone  or  wooden 
mortar.  This  method  is  supposed  to  preserve  a  flavour  which  is  lost  by  grinding  it 
in  a  mill.  The  people  of  Yemen  rarely  use  coffee,  considering  it  as  of  a  heating 
nature ;  but  they  prepare  a  liquor  resembling  tea  from  the  coffee  husks.  Arabs  of 
distinction  make  use  of  Chinese  porcelain.  Spirituous  liquors,  though  forbidden  by 
law,  are  not  unknown  in  Arabia;  a  plant  resembling  hemp  is  often  smoked,  and  is 
productive  of  a  species  of  intoxication,  j 

Dress.  |      The  Arabians,  like  the  Persians,  are  fond  of  long  flowing  garments. 

They  also  wear  wide  sliort  tuckered  trowsers,  with  an  embroidered  leather  girdle 

*  Mill,  Dissert,  de  Mahomedismo,  p,  25,  118.    Hicronym.  in  Jovinian.  ii.  c.  6. 
f  Niebuhr,  i.  passim 
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over  them,  under  which  is  stuck  a  shining  poniard  or  dagger.  They  all  wear  the 
cloak  called  habba;  it  is  a  large  double  square  piece  of  cloth,  with  a  slit  at  the  middle 
for  the  neck,  and  one  on  each  side  for  the  arms.  The  fabric  of  these  mantles  is  of 
goat's  and  camel's  hair  very  closely  woven.  The  proof  to  which  they  are  subjected 
in  buying,  is  to  pour  on  them  a  pail  of  water,  which  they  sometimes  retain,  without 
transmitting  a  single  drop,  for  a  quarter  of  an  hour.  The  Arabians  load  their  heads 
with  a  number  of  caps,  which  they  encircle  with  several  folds  of  a  scarf.  In  general, 
they  wear  nothing  on  the  legs  or  feet,  the  soles  of  their  feet  being  hardened  by  use 
to  bear  the  heated  sand  without  inconvenience.  In  the  mountains,  however,  they 
use  sheep  skins  as  a  protection  to  them.  Some  shave  the  head,  others  do  not.  The 
women  of  the  lower  orders  wear  nothing  but  a  large  shift  and  panta-  |  Female  dress, 
loons.  In  the  Hedjaz,  as  in  Egypt,  their  eyes  only  are  seen  through  the  muslins 
with  which  their  heads  are  covered ;  in  Yemen  they  wear  long  veils.  An  Arabian 
female  who  was  surprised  naked  by  M.  Niebuhr,  covered  her  face  with  her  hands, 
disregarding  all  other  exposure.  Arabian  coquetry  displays  itself  by  showing  off 
rings,  bracelets,  and  necklaces  of  false  pearls.  Sometimes,  like  the  women  of  In- 
dostan,  they  wear  rings  in  the  nose  in  addition  to  the  more  common  ornament  of 
pendants  to  the  ears.  They  use  the  juice  of  the  henne  to  dye  their  nails  red,  and 
their  feet  and  hands  of  a  yellowish  brown  ;*  their  eyelids  are  blackened  with  the  na- 
tive sulphuret  of  antimony.  The  practice  of  marking  the  skin  with  the  Marking  of 
figures  of  animals,  flowers,  or  stars,  which  was  in  existence  before  the  the  ski"' 
time  of  Mahomet,t  has  still  left  some  traces  among  the  Bedouin  women.J  The 
fashions  of  this  part  of  the  east  are  subject  to  very  little  change.  The  dress  of  Es- 
ther, Sulamith,  and  other  personages  of  the  Old  Testament,  probably  was  on  the 
same  model  with  that  which  is  seen  on  the  women  of  rank  of  modem  Arabia.  § 


Arabian  gal- 
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The  constraint  to  which  the  Arabian  women  are  subjected  does  not 
altogether  prevent  intrigues.  But  the  youth  who  is  bold  enough  to  tres- 
pass on  the  sanctuary  of  the  harem  finds  his  path  encompassed  with  perils,  battles, 
and  death.  The  pastoral  life  of  the  Bedouins  affords  greater  freedom  to  their  wo- 
men; and  the  desert  is  the  general  theatre  of  the  keen  passions  depicted  in  the  Ara- 
bian tales.  ||  In  the  Song  of  Solomon,  and  various  love  songs  and  tales,  the  taste  of 
the  Arabian  connoisseur  in  beauty  is  exhibited  in  the  poetical  portraits  drawn  of  the 
favourite  female.  "  Her  form  is  tall  and  slendei;  like  the  rush  which  bends  before 
the  wind,  or  like  the  lances  of  the  men  of  Yemen.  Voluminous  at  mid  height  from 
right  to  left,  she  enters  with  difficulty  by  the  tent  door.  Two  firm  pomegranites 
swell  the  alabaster  white  surface  of  her  bosom.  Her  eyes  are  lively  and  tender  like 
those  of  the  antelope ;  her  eye-brows  arched ;  and  her  black  hair,  drawn  together 
with  a  clasp,  waves  over  the  neck  like  the  camel's."!!  The  complexions  of  the 
lower  orders  of  women  in  the  maritime  plains  are  a  deep  yellow;  but  in  the  moun- 
tains, even  the  females  of  the  peasantry  exhibit  forms  and  complexions  which  Greece 
and  Italy  would  not  disclaim. 

?  The  ancient  language  of  Arabia  seems  to  have  had  a  near  resem- 
blance to  the  Hebrew.     Before  Mahomet's  time  there  were  two  leading 


Arabic  lan- 
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dialects,  that  of  the  Ham-yarites,  or  Homerites,  which  prevailed  in  Yemen  ;  and 
that  of  the  Koreishites,  which  was  used  in  the  country  round  Mecca.  The  latter 
was  the  least  agreeable  and  pure  of  the  two,  but  the  promulgation  of  the  Koran, 
and  the  victories  of  Mahomet,  gave  it  a  triumph  over  the  other.**  This  sacred  lan- 
guage is  taught  in  the  schools  by  fixed  rules  ;  in  it  alone  the  public  instructions  in 

*  For  an  account  of  the  henne"  see  a  note  of  M.  Langles,  Collection  portat.  des  Voyages,  ii. 

f  Moallakat,  trad,  de  Hartmann,  p.  69 — 125.     Taraphae  Moalkallat,  ed.  Reiske,  p.  45. 
t  Arvieux,  Me"moires,  edit.  Labat.  iii.  297. 

§  Hartmann  on  the  Toilette  of  the  Hebrew  Women,  in  German.     Schroeder,  de  vestitu  mu- 
lierum  Hebrxarum. 

0  Medjnoon  and  Leila,  Fr.  translation  of  M.  Chezy,  pref.  xxv.  etc.  etc. 

1  Passages  from  Hariri,  Ibn  Doreid,  Motannabi,  and  others,  collected  in  Hartmann.'s  Auf- 
klerungen  iiber  Asien,  i.  549,  etc. 

**  Pococke,  Specimen  Historic  Arabum,  p.  150.     Eichhorn's  Preface  to  the  German  trans- 
lation of  Richardson's  Treatise  en  Oriental  Literature.    Adelung's  Mithridates,  i.  383,  &c. 
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the  mosques  are  delivered.  The  present  language  of  the  learned,  and  which  is  also 
employed  in  solemn  addresses,  does  not  differ  from  it  in  construction,  or  in  the  ap- 
plication of  its  terms.*  But  a  similar  uniformity  does  not  extend  to  the  vulgar  Ara- 
bic, which,  like  all  languages  that  are  widely  diffused,  has  experienced  many 
admixtures  and  alterations.!  Not  only  do  the  people  speak  differently  in  the  moun- 
tains and  the  Tehama  of  Yemen,  but  people  of  rank  have  a  pronunciation  difficult 
to  imitate,  and  terms  for  various  objects  different  from  those  of  the  peasantry  ;  and 
all  these  dialects  have  but  a  slight  conformity  with  that  of  the  Bedouins.  In  the 
distant  provinces  the  difference  is  still  greater.  It  is  by  the  junction  of  dialects  so 
numerous,  that  the  Arabic  language  boasts  of  so  copious  a  vocabulary.  In  treatises 
on  the  subject  we  are  told  that  it  has  no  less  than  a  thousand  terms  for  a  camel,  and 
five  hundred  for  a  lion.  The  pronunciation  of  the  south  and  of  the  east  is  easier 
for  the  organs  of  the  inhabitants  of  the  south  of  Europe  than  that  of  the  Arabs  of 
Egypt  and  Syria.  Our  northern  nations  possessing  a  greater  variety  of  consonants, 
especially  of  those  called  gutturals,  are  more  capable  of  acquiring  it.  The  con- 
quests of  the  Arabians  have  disseminated  their  language  along  the  southern  shore 
of  the  Mediterranean,  from  Egypt  to  the  straits  of  Gibraltar,  and  from  the  island  of 
Madagascar  along  the  whole  shore  of  the  Indian  Ocean. 

written  cha-  I  The  most  ancient  characters  used  in  Arabia  seem  to  be  those  called 
I  the  Persepolitan,  formed  of  long  lines,  broad  and  split  at  one  end,  and 
brought  to  a  point  at  the  other,  distinguished  from  one  another  chiefly  by  position 
and  size,  compared  by  some  writers  to  nails,  by  others  to  arrows,  and  called  the 
nail-headed  or  arrow-headed  characters.  These  were  succeeded  by  the  Ham-yaric, 
so  called  from  a  dynasty  of  that  name  ;  and  these  gave  place  to  the  Kufic  or  old 
Arabic  characters. 

The  Arabic  language  is  not  so  difficult  of  acquisition  as  its  alleged 
multiplicity  of  terms  and  dialects  might  lead  us  to  suppose.  Among  the 
other  difficulties  which  are  to  be  encountered  in" the  mode  of  teaching 
languages  generally  employed,  much  waste  of  time  arises  from  the  attention  of  the 
pupil  being  first  directed  to  the  written  or  printed  characters.  If  the  sounds  were 
represented,  in  the  first  instance,  by  judicious  and  well  understood  combinations  of 
the  elements  of  our  own  alphabet,  and  if  a  considerable  advancement  in  the  know- 
ledge of  words  were  made  on  that  plan,  all  that  is  essential  would  be  speedily  ac- 
quired, and  the  use  of  the  characters  would  be  afterwards  more  easily  studied,  and 
with  greater  interest.  The  dialects  have  been  represented  by  some  as  equally  dis- 
tinct from  each  other  as  the  different  languages  of  Europe  are.  But  this  is  by  no 
means  the  case.  A  native  of  Morocco  or  of  Malta  can  converse  without  difficulty 
with  Egyptians  and  Arabians.  The  Maltese  servants  who  went  with  the  British 
army  in  their  expedition  to  Egypt,  were  very  useful  interpreters.  The  wide  extent 
of  countries  in  which  this  language  is  spoken  and  written,  the  works  in  history  and 
science,  and  even  in  poetry  and  the  belles  letters,  which  it  contains,  its  affinity  to  the 
classical  language  of  Persia,  as  well  as  to  that  of  the  Old  Testament,  and  the  light 
which  is  thrown  by  it  on  philology,  general  grammar,  and  the  genealogy  of  languages, 
furnish  motives  sufficient  to  make  the  acquisition  of  the  Arabic  language  very  desir- 
able to  every  liberal  scholar. 

Although  science  in  Arabia  is  reduced  to  some  crude  notions  of  medi- 
cine, and  some  of  the  reveries  of  astrology,  the  ardent  genius  of  this  peo- 
ple is  exhibited  and  proved  in  the  numerous  poetical  turns  of  thought 
which  are  contained  in  the  Koran.  Morality  and  poetry  are  still  the  favourite  ob- 
jects of  their  studies.  The  country  of  Djof,  in  the  kingdom  of  Yemen,  contains 
several  persons  who  possess  the  talent  of  writing  extempore  verses.  Education, 
though  it  has  declined  in  Arabia,  is  not  altogether  neglected.  Several  of  the  com- 
mon people  can  both  read  and  write.  The  higher  classes  keep  teachers  in  their 
houses  for  the  instruction  of  their  children  and  young  slaves.  In  general,  every 
mosque  has  a  school  attached  to  it,  and  a  revenue,  arising  from  the  donations  of  the 

*  Aryda,  chief  priest  of  Tripoli  in  Syria,  Memoir  in  answer  to  Nicbuhr,  in  Arabic.     See 
Ifahn'g  Chrcstomathie  Arabe,  p.  222,  (Vienna,  1802.)  f  Niebubr,  i.  118,  etc, 
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charitable,  is  devoted  to  the  maintenance  of  the  teacher,  and  of  poor  scholars.  The 
large  towns  contain  many  other  schools  to  which  the  children  of  the  middling  classes 
are  sent  for  reading,  writing,  and  arithmetic.  The  girls  are  taught  separately  by 
female  instructors.  In  some  of  the  chief  towns  there  are  colleges  for  astronomy,  as- 
trology, philosophy,  and  medicine.  The  kingdom  of  Yemen  has  two  famous  uni- 
versities or  academies;  one  at  Zebid  for  the  Soonnites,  and  the  other  at  Damar  for 
the  Zeidites.  The  explanation  of  the  Koran,  and  the  history  of  Mahomet  and  the 
first  caliphs,  are  the  branches  of  study  most  generally  attended  to. 

The  extraordinary  man  who  founded  the  Mahometan  religion,  had  to  |  Reiigioa. 
contend  with  the  ancient  idolatry  of  the  Arabians.  In  remote  times  human  sacrifices 
were  in  use  among  them,  as  well  as  among  their  neighbours  the  Syrians  and  Cartha- 
ginians. Sabeism,  or  the  worship  of  the  heavenly  bodies,  was  common  to  them  with 
the  people  of  Syria  and  Chaldea.  The  Christian  religion  had  made  some  progress 
in  Arabia  before  the  time  of  Mahomet.  The  country  contained  numerous  tribes  of 
Jews  who  followed  this  ancient  worship.*  The  Arabian  prophet  had  some  difficulty 
in  reducing  them.  His  church,  like  every  other,  is  divided  into  parties  maintaining 
contradictory  opinions.  Besides  the  sect  of  the  Soonnites,  there  is  another  very 
considerable  one,  which  goes  by  the  name  of  the  Zeidites.  In  doctrine  they  seem 
to  agree  with  the  former,  but  are  less  rigid  in  their  religious  observances.  Towards 
the  middle  of  the  last  century,  a  sheik  of  Yemen  formed  a  new  sect  about  the  same 
time  that  the  religion  of  the  Wahabees  sprung  up  in  the  centre  of  Nedjed.  The 
Sheeites,  or  the  sect  of  Ali,  prevail  along  the  Persian  Gulf.  In  Oman  another  sect 
has  arisen,  rather  of  a  political  than  a  religious  nature:  its  adherents  are  called  Bed- 
jas,  and  they  do  not  acknowledge  any  of  those  great  prerogatives  which  the  descend- 
ants of  Mahomet  exercise,  particularly  in  the  province  of  Hedjaz. 

Having  already  given  some  view  of  the  arts  and  commerce,  as  exist-  state  of  the 
ing  in  Yemen  and  Oman,  we  subjoin  a  few  general  remarks.  The  arts  arts* 
are  neglected  in  Arabia.  There  is  no  printing  press  in  the  country.  The  chief  ob- 
stacle to  this  art  is,  that  the  modern  Arabic  letters  being  mutually,  connected  and 
often  placed  above  one  another  or  interlaced,  are  thought  more  handsome  when  well 
written  than  when  printed.  Hence,  printed  works  are  so  offensive  to  the  eye  that 
no  person  will  read  them.  This  obstacle,  however,  we  may  expect  to  see  removed 
by  the  use  of  that  elegant  recently  discovered  art  called  the  lythographic,  by  means 
of  which  written  characters  continuous  without  interstices,  are  impressed  with  a  sav- 
ing of  labour  equally  great,  if  not  greater,  than  that  attending  typography,  as  com- 
pared with  that  of  multiplying  copies  with  the  pen.  As  the  zealous  Soonnites  allow 
of  no  figures  of  objects,  painting  and  sculpture  are  arts  unknown  in  Arabia ;  but  their 
inscriptions  in  relief  are  well  executed.  Gold  and  silver  are  very  well  worked  in 
Yemen.  But  this  art  is  chiefly  carried  on  by  the  Jews  and  Banians.  Clock  and 
watch-making  are  neither  much  advanced  nor  greatly  esteemed.  Music  is  also  ne- 
glected, at  least  no  instruments  except  drums  and  fifes  are  used.  All  mechanics 
work  in  a  sitting  posture.  There  are  some  sorts  of  employments  in  which  the  Ara- 
bians use  their  toes  with  the  same  dexterity  as  we  do  our  fingers.  No  wind  mills  or 
water  mills  are  found  in  Arabia,  but  Niebuhr  having  seen  in  Tehama  an  oil  press 
which  was  turned  by  an  ox,  thought  it  probable  that  corn  mills  of  the  same  description 
were  also  used. 

Arabia  probably  contains  a  population  of  ten  or  twelve  millions,  who,  united  un- 
der one  political  head,  might  prove  a  formidable  enemy  to  Persia,  to  Turkey,  or  the 
whole  of  Africa. 

*  See  the  passages  collected  in  Schullens,  Historia  Joctauidarum,  p.  61, 62—144, 
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Table  of  the  Geographical  positions  of  Arabia. 


Names  of  places. 

Lat.N. 

Long.  E.of 
London. 

Authorities. 

Tor  (in  Arabia  Petrea) 

deg.  min.  sec. 

28    12    19 
27  50     0 

27  28     0 

9A       7       A 

deg.  min.  sec. 
33    33    10 

•              - 

33     3  40 
37  32  30 

38  52     0 
39     6     9 
39   25     0 

40    14     0 

41   42     0 

24     8  45 

43    10    15 

Unpublished  Travels,  quoted  in  the 
Connaissance  des  Terns. 
Niebuhr,  in  Zacli's  Corresp. 
Unpublished    Travels,    Connaiss. 
des  Terns. 
Idem. 
Idem. 
Idem. 
Niebuhr  in  Zach's  Corresp. 
Unpublished    Travels,    Connaiss. 
des  Terns. 
Idem. 
Idem. 
Niebuhr,  by  lunar  distances,  Zach's 
Corresp.  VI.  p.  166. 
Unpublished    Travels,    Connaiss. 
des  Terns. 
Niebuhr,  in  Zach's  Corresp. 
Niebuhr,   in  Zach,  calculated  by 
Father  Hell  * 
[dcm,  Corresp.  of  Zach. 
Idem. 
Idem, 
[dem. 
Idem. 
Connaiss.  des  Terns. 

Niebuhr. 

Raz  Abou  Mohammed 

Kalaat-el-Moilah     -     - 
El  Hamman  Firann 

24     5     6 
23  30     0 

22   33     0 
21   32  42 

9  1     Oft     9  ^ 

Ras-Abiad     -     -     -     - 

Arabog     ----- 
Gedda  or  Djidda     -     - 

Mecca      
Ghumfude     -     -     -     - 

4\     ZO     A3 

21   28     9 

19     7     0 
15  42     8 

14  31    17 
14  12     0 
13  34     7 
15  21      6 
13   18  41 
13    16     0 

12   38     0 

Beit-el-Fakih     i,  V^-r 

7ehirl 

Taais  ------ 

Sana,  capital  of  Yemen 
Moka        

Island   of   Perim    in    the 
strait  of  Babei-Mandeb 
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PERSIA. 

Its  General  Physical  Geography. 

General  view.  |  THE  leading  division  of  Persia,  in  modern  times,  is  into  two  monar- 
chies; that  of  the  Afghans  on  the  east,  and  that  of  Futte-Ali-Sha  on  the  west. 
Therefore,  though  these  political  divisions  are  liable  to  continual  change,  we  shall 
assign  separate  portions  of  our  work  to  these  two  parts,  entitling  the  latter  Afghanis- 
tan. Persia,  however,  being  the  most  conspicuous,  as  well  as  the  most  ancient  in  a 
political  point  of  view,  and  having  included,  at  different  times,  and  for  long  periods, 

*  According  to  several  observations  of  the  Satellites  of  Jupiter,  but  in  the  Corresp.  of  Zach. 
vii.  p.  69,  Niebuhr.  has  given  observations  of  the  lunar  distances,  which  seem  to  give  a  different 
result. 

JV.  Jl.  As  the  ancient  and  modern  political  divisions  offer  nothing  certain,  and  are  in  a  great 
measure  unknown,  no  comparative  Table  is  given, 
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the  territory  at  present  in  the  hands  of  the  Afghans,  some  of  our  general  descriptions 
under  the  head  of  Persia  will  extend  beyond  the  limits  of  the  modern  Persia,  espe- 
cially towards  the  east,  where  indeed  the  boundaries  are,  in  some  degree,  uncertain. 
The  range  of  country  comprehended  in  these  two  monarchies  reaches  from  the  basin 
of  the  Tigris  and  Euphrates  on  one  side,  to  those  of  the  Sinde  or  Indus,  and  of  the 
Oxus  or  Gihon  on  the  other,  forms  a  great  natural  region  washed  by  the  Caspian  sea 
on  the  one  side,  and  on  the  other  by  the  Persian  gulf,  and  the  Indian  ocean ;  and 
though  this  vast  plateau  is  greatly  diversified,  and  comprehends  several  distinct  ba- 
sins, there  are  still  so  many  points  of  resemblance  among  them  as  to  form  one  whole. 
The  political  revolutions  to  which  this  country  has  constantly  been  a 


prey,  have  most  frequently  ended  in  a  union  of  it  under  one  sceptre.    In 


Ancient  politi- 
cal divisions. 

the  earliest  dawn  of  history,  we  find  it  possessed  by  several  independent  nations ;  the 
Persians  in  the  south,  the  Arians  in  the  east,  and  the  Medes  in  the  centre ;  different 
barbarian  hordes — as  the  Hyrcanians,  Parthians,  and  Cadusians,  on  the  north.  It 
is  a  matter  of  doubt  whether  the  ancient  empires  of  Nineveh  and  Babylon  ever  in- 
cluded ancient  Persia,  that  is,  the  ancient  Fars,  with  Kerman  and  Laristan.  His- 
tory hangs  in  suspense  about  the  truth  of  the  marvellous  expeditions  of  Semiramis; 
but  we  know  that  every  momentary  inroad  figures  as  a  conquest  in  the  chaos  of  pri- 
mitive history.  The  Medes,  however,  really  subjugated  the  Persians.  That  people 
seems  to  have  first  carried  their  arms  against  the  Scythians  of  Asia,  in  Tooran  or 
the  present  Tartary,  and  against  the  Indians.  Five  centuries  before  the  Christian 
era,  Cyrus  delivered  his  nation  from  the  yoke,  and  gave  it  the  sovereignty  over  the 
whole  of  western  Asia.  But  on  entering  Europe,  the  little  nation  of  the  Greeks  ar- 
rested the  progress  of  the  numberless  armies  of  Asia.  Soon  after,  united  under 
Alexander,  they  overthrew  the  feeble  colossus  of  the  Persian  power.  After  his 
death,  when  the  discord  of  the  victors  gave  rise  to  a  multitude  of  sparate  kingdoms, 
the  warlike  tribe  of  the  Parthians  about  the  year  248  before  Christ,  took  possession 
of  the  provinces  which  form  the  modern  Persia.  The  Greeks  still  maintained  their 
ground  in  Bactriana.  Demetrius,  their  king,  subjugated  and  civilized  Indostan. 
Eucratides,  the  first,  reigned  over  a  thousand  cities.  But  the  Scythians,  or  rather 
the  new  nations  which  succeeded  to  the  Scythians,  uniting  with  the  Parthians,  over- 
threw the  Bactrian  throne.  The  Parthians,  under  their  king  of  the  Ashkanian  dy- 
nasty, the  Arsacides  of  the  Greek  historians,  successfully  resisted  the  progress  of 
the  Roman  power.  Towards  the  year  220  of  the  Christian  era,  a  private  man  in 
Persia,  according  to  the  Greek  authorities^  wrested  the  power  out  of  the  hands  of  the 
Parthians,  and  founded  the  dynasty  of  the  Sassanides.  But  the  oriental  writers  do 
not  consider  the  modern  Persians  as  distinct-from  the  Parthians;  and,  according  to 
them,  Artaxerxes,  or  Ardshir,  is  descended  from  the  royal  blood  of  the  Parthians. 
Whatever  be  the  fact  on  this  dark  point,  the  Persian  empire  often  struggled  against 
that  of  Constantinople ;  and  having  made  a  brilliant  appearance  under  the  sway  of 
the  wise  Nooshervan,  submitted  to  the  Arabians,  and  to  the  Mahometan  religion, 
about  the  year  636. 


Dynasty  of 
the  Sophis. 


Two  centuries  after  this  the  kingdom  of  Persia  was  re-established  in 
Khorasan ;  and,  after  several  revolutions,  recovered  its  original  extent 
of  territory.  In  the  year  934  the  house  of  Bouiah  ascended  the4hrone,  Shiraz  being 
the  seat  of  government.  Persia  was  included  in  the  conquests  of  Gengis-Khan  in 
1220,  and  Tamerlane  in  1392,  and  recovered  its  freedom  again  under  the  Sophis, 
who  ascended  the  throne  in  1506.  Shah- Abbas,  surnamed  the  Great,  began  in  1586 
a  reign  of  half  a  century,  which  was  brilliant  but  tyrannical;  In  1722  Persia  was 
conquered  by  the  Afghans.  This  event  was  followed  in  1736  by  the  extinction  of 
the  family  of  the  Sophis,  and  the  elevation  of  Nadir,  surnamed  Thamas-Khouli- 
Khan,  to  the  imperial  throne.  This  ferocious,  but  able  and  fortunate  prince,  was  a 
native  of  Khorasan.  On  the  20th  of  June  1747  he  was  killed,  after  a  reign  of  ele- 
ven years,  which  was  chiefly  signalised  by  the  rapid  conquest  of  Indostan. 

This  was  the  commencement  of  a  period  entirely  new,  by  which  the  modern  geo- 
graphical division  of  the  country  was  fixed.     The  weakness  of  Nadir- 
Shah's  successors,  and  the  dreadful  war  which  devasted  western  Persia, 


Aga- Moham- 
med, the  tu- 
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irave  to  the  Afghans  an  opportunity  of  consolidating  a  new  empire,  which  embraced 
the  whole  of  eastern  Persia,  and  of  which  the  city  of  Kauhul  is  the  capital. 
western  Per-    I       Western  Persia  enjoyed  some  repose  under  the  government  of  Ke- 
sia-  I  rim-Khan,  who  did  not  assume  the  title  of  Shah,  contenting  himself  with 

that  of  rekil  or  regent.  This  good  prince  had  served  under  Nadir,  with  whom  he 
was  a  particular  favourite.  When  the  tyrant  died  he  was  at  Shiraz.  He  took  on  him 
the  reins  of  government,  and  was  supported  by  the  inhabitants  of  that  city,  who  were 
charmed  by  his  beneficence,  and  placed  unbounded  confidence  in  his  justice.  In  re- 
turn for  this  attachment  Kerim  embellished  their  city  with  beautiful  palaces,  mosques, 
and  elegant  gardens  ;  he  repaired  the  high  roads,  and  rebuilt  the  caravanseras.  His 
reign  was  not  soiled  by  any  act  of  cruelty.  His  charity  to  the  poor,  and  the  efforts' 
which  he  made  for  the  re-establishment  of  trade,  met  with  universal  praise.  He 
died  about  the  year  1779,  after  a  reign  of  sixteen  years. 

The  death  of  Kerim  was  followed  by  new  disturbances  and  misfortunes,  as  his 
brothers  attempted  to  take  possession  of  the  sovereignty  to  the  exclusion  of  his  chil- 
dren. At  last,  in  1784,  Ali-Murat,  a  prince  of  the  blood,  obtained  peaceful  posses- 
sion of  the  throne  of  Persia.  In  the  meantime,  a  eunuch  of  the  name 
Aga-Mohammed  took  independent  possession  of  Mazanderan.  Ali-Mu- 
rat, in  marching  against  this  usurper,  was  killed  by  a  fall  from  his  horse.  His  son 
Jaafar  succeeded  to  the  sceptre,  but  ho  was  defeated  by  Aga-Mohammed  at  Yezdo- 
Kast,  and  withdrew  to  Shiraz. 

In  1792,  Aga-Mohammed  attacked  that  city,  and  Jaafar  lost  his  life  in  an  insur- 
rection. The  victor  defaced  the  tomb  of  Kerim,  and  insulted  his  ashes.  The  heroic 
valour  of  Louthf-Ali,  son  of  Jaafar,  was  opposed  in  several  desperate  engagements 
to  the  fortunes  of  the  eunuch,  but  without  success,  and  the  latter  became  final  mas- 
ter of  the  whole  of  western  Persia.  He  named  •  as  his  successor  his  own  nephew, 
Futte-Aii-  1  Baba-Khan,  who,  since  1796,  has  reigned  peaceably  under  the  name  of 
I  Futte-Ali-Shah.  This  prince  has  been  engaged  in  several  wars  against 
the  Russians,  and,  that  he  might  the  more  advantageously  defend  the  northern  pro- 
vinces from  that  power,  he  established  his  residence  at  Tehran.  The  provinces  which 
in  1810  were  subject  to  him,  were  Erivan,  Adzerbidjan,  Ghilan,  Mazanderan,  west- 
ern Khorazan,  Irak-Adjemi,  Persian  Koordistan,  Farsistan,  and  Kerman.  The 
Arabian  sheiks  on  the  Persian  Gulf  were  tributary  to  him,  and  respectful  presents 
were  sent  to  him  by  the  ooali  or  prince  of  Mekran.* 

Present  poiiti-  I  '  Such  has  been  of  late  the  state  of  Persia.  It  had  ceased  to  be  cus- 
eai  state.  |  tomary  to  crown  the  sovereigns.  The  anarchy  was  so  habitual,  that 
the  only  recognizance  of  majesty  was  Jto  proclaim  every  morning  the  name  of  the 
khan  who  reigned  for  the  day.  But  Futte-Ali  bears  the  dignified  title  of  Shah  ori 
king.  This  prince,  firm  and  severe,  appears  to  have  delivered  the  people  and  the 
government  from  the  arbitrary  authority  and  the  exactions  of  numerous  khans.  The 
title  of  khan,  derived  from  the  Tartars,  corresponds  to  the  denomination  of  mirza 
among  the  Persians,  which  is  now  given  to  gentlemen  in  general.  The  khans  are 
sometimes  governors  of  provinces,  sometimes  only  proprietors  of  small  districts, 
and  claim  a  hereditary  right  of  succession,  although  the  sovereign  has  it  in  his  power 
to  punish  them  with  confiscation  or  with  death.  The  great  khans  are  sometimes 
called  beglerbegs,  and  in  time  of  war  sirdars  or  generals.  Those  who  have  the  com- 
mand of  towns  are  generally  denominated  darogas  or  governors. 

Futteh-Ali-Shah  can  bring  into  the  field  100,000  men,  and  the  number  of  his  sub- 
jects, though  greatly  reduced  by  recent  wars,  is  probably  from  six  to  eight  millions. 
The  kingdom  of  Kabool,  with  its  Indian  provinces,  possesses  perhaps  an  equal 
population,  but  its  strength  is  greatly  impaired  by  intestine  anarchy.  On  the  whole, 
notwithstanding  the  bravery,  of  the  Afghan  infantry,  and  of  the  Persian  cavalry, 
these  two  empires,  in  a  state  of  separation,  can  never  enjoy  a  high  political  im- 
portance. . :-'* 
Present  boun-  I  We  now  proceed  to  our  description  of  the  country,  to  which  the  pre- 

I  ceding  historical  preamble  was  necessary.     Western  Persia  is  bounded 

* 

*  History  of  Hie  Revolution  of  Persia,  by  Picault,  3  vols.     Chardin's  Travels.     Historical 
note,  by  Langles.  in  his  10th  vol. 


Platcan  of 
Persia. 


PERSIA.  401 

on  the  north  by  Georgia  and  the  Caspian  Sea,  both  in  possession  of  Russia.  Shir- 
wan,  though  partly  occupied  by  the  Russians,  has  not  yet  been  formally  ceded  to 
them  by  Persia,  nor  has  she  even  formally  acknowledged  the  right  which  the  Geor- 
gians have  exercised  in  submitting  to  the  Russian  authority.  The  Turkish  frontier 
has  not  been  altered  since  Ali-Murat  gave  up  the  city  of  Bassora  to  the  Turks.  The 
Persian  Gulf  already  described  in  our  account  of  Arabia,  forms  the  southern  boun- 
dary of  this  country;  but  the  Persians,  though  situated  between  two  seas,  have  never 
cultivated  navigation. 

The  whole  of  Persia  is  a  highly  elevated  country,  as  is  proved  by  the 
great  abundance  of  snow.  This  plateau  joins  that  of  Armenia  and  Asia 
Minor  on  the  west,  and  becomes  confounded  with  that  of  central  Asia  on  the  east. 
This  is  the  chain  of  high  lands  which  the  ancients  calle*d  Taurus,  a  general  term 
which  they  applied  to  any  thing  gigantic.  Taurus  divided  Asia  into  two,  or  rather, 
according  to  Strabo,  into  three  parts.  The  first  lies  on  the  north  of  the  mountains. 
The  second  is  on  the  top  of  the  Taurus,  lying  between  the  different  chains  of  moun- 
tains of  which  it  consists,  and  the  third  is  that  which  is  situated  to  the  south.  This 
mode  of  division  is  founded  on  an  accurate  observation  of  the  leading  differences  of 
climate  and  of  produce.  But  the  ancients  knew  that  the  numerous  chains  of  moun- 
tains comprehended  under  the  general  name  of  Taurus  were  "  divided  by  many  val- 
leys and  elevated  plains."*  They  also  knew  that  several  of  the  mountains  of  Persia, 
after  rising  abruptly  from  the  middle  of  the  plain,  gradually  became  flat  at  the  sum- 
mit, and  presented  an  absolute  plain,  f  These  observations  are  confirmed  by  modern 
travellers.  The  mountains  of  Persia,  according  to  M.  Olivier,  do  not  seem  to  form 
any  continued  chain,  nor  to  have  any  leading  direction.  They  extend  without  order 
in  all  directions,  and  are  heaped  one  on  another  as  if  thrown  together  at  random. 
Groups  which  seem  to  form  the  commencement  of  chains,  are  suddenly  interrupted 
by  smooth,  extensive,  and  very  elevated  plains.  J  But  the  plateau  itself  on  which 
this  heap  of  mountains  is  reared,  must  have  two  declivities,  one  towards  the  Eu- 
phrates and  the  Persian  Gulf,  and  the  other  towards  the  Caspian  Sea. 

It  is  on  the  south  side  of  the  basin *of  the  river  Kur,  that  we  must 
look  for  the  northern  continuation  of  Mount  Taurus.  The  Ararat,  and 
the  chain  to  which  it  belongs,  join  the  high  mountains  which  separate  the  lake  Van 
from  the  lake  Oormia.  These  last  are  a  part  of  the  Niphates  of  the  ancients.  But 
to  the  south  of  the  river  Araxes,  there  is  a  chain  of  very  cold  mountains,  the  south 
side  of  which  embraces  Adjerbidjan,  the  ancient  Jltropatene.  These  mountains  de- 
fied the  arms  of  Alexander  the  Great;  from  their  sides  the  Alpons  go  off  towards 
the  east,  a  belt  of  high  limestone  mountains  which  runs  parallel  to  the  southern 
shore  of  the  Caspian  Sea.  In  the  ancient  Hyrcania,  the  sides  of  these  mountains 
are  described  as  not  only  steep  towards  the  sea,  but  projecting  "  in  such  a  manner, 
that  the  rivers  throw  themselves  into  the  sea,  forming  a  liquid  arch,  under  which 
men  could  pass  on  dry  ground. "§ 

The  "  Caspian  Gates,"  passing  through  this  range,  are  mentioned 
by  the  ancients  as  an  artificial  road,  twenty-eight  Roman  miles  in  length, 
of  a  width  which  admitted  only  a  single  chariot  to  pass,  with  high  black  rockson 
each  side,  from  which  salt  water  continually  trickled  down,  rendering  the  road  very 
troublesome,  while  it  was  also  infested  by  numerous  serpents,  rendering  it  impassa- 
ble in  summer.  ||  This  passage  is  near  Demawend,  at  a  distance  of  forty  miles  from 
Tehran.  IT  According  to  the  ancients,  these  Hyrcanian  mountains  were  continued  to 
Bactriana,  where  they  joined  those  called  the  Paropamisan,  the  Gaoor  of  the  mo- 
derns. Mr.  Forster  in  his  travels  says,  he  found  no  mountains  between  Kandahar 
and  Herat.  This  only  shows  that  the  traveller  went  along  a  plateau,  and  neglected 
to  extend  his  researches.  This  gentleman  himself,  at  the  same  time,  adds  weight 
to  our  opinion,  when  he  says,  that  there  is  a  high  chain  of  snowy  mountains  to  the 
north  of  Tchershitz.  These  are  the  mountains  of  the  ancient  Parthiene.  Mr. 

*  Strabo,  lib.  xi.  p.  358,  etc.  f  Curt.  lib.  vi.  cap.  16.  lib.  vii.  cap.  39. 

*  Olivier,  Voyage  dans  Pempire  Ottoman,  la  Perse,  etc.  v.  chap.  7. 

§  Strabo,  lib.  xi.  p.  551.  |j  Pliny,  lib.  vi.  cap.  14. 

1  The  author  here  refers  to  a  MS.  by  M.  T . 
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I  Foster  travelled  along  the  basin  of  the  Furra  Rood,  and  the  Helmund, 
I  with  its  tributaries,  and'  had  on  his  left  the  mountains  of  Paropamisus, 
which  are  extensive  in  all  dimensions,  and  occupied  by  the  Eimaks,  Hazaurehs,  and 
Dooranees.* 

The  southern  chain  enters  Persia  to  the  south  of  the  lake  Oormia.  The  branch 
of  Aiagha-Tag,  which  goes  off  to  the  south  and  forms  the  boundaries  of  the  king- 
dom, is  the  Zagros  of  the  ancients,  and  always  in  the  possession  of  the  Koords. 
The  first  great  chain  which  enters  Persia  is  called  Elwend.  The  Persian  geogra- 
pher, Ebn  Haukal,  informs  us,  that  from  the  neighbourhood  of  Koordistan  to 
Ispahan,  the  country  consists  entirely  of  mountains.  He  specifies,  among  the  most 
noted,  the  Demavend,  from  the  top  of  which  the  eye  takes  in  a  range  of  200  miles, 
while  that  of  Bisootoon,  in  the  same  country,  was  celebrated  for  its  singular  sculp- 
Gatetof  I  tures  which  are  still  in  existence.  The  Hetzerdara,  or  1000  mountains, 
Persii.  I  embrace  on  the  north  and  west  the  basin  in  which  the  city  of  Shiraz  and 

the  ruins  of  Persepolis  are  situated.  This  chain  required  the  utmost  exertion  for 
the  army  of  Alexander  to  penetrate  it.  The  passage  called  the  Gates  of  Susa,  or 
of  Persis,  was  occupied  by  a  body  of  Persian  troops.  |  Another  defile  led  from 
Persia  into  Media,  called  Climax  Megala,  or  the  great  stair,  because  the  passage 
was  cut  out  in  the  form  of  steps.  J  On  the  south  side,  the  mountains  are  not  far 
from  the  Persian  Gulf,  pass  across  Kerman  or  Carmania,  and  though  one  of  their 
branches  appears  to  lose  itself  in  the  desert  to  the  east  of  the  lake  Baktigan,  the 
principal  chain  seems  to  join  that  which  separates  Seistan,  or  the  country  of  the  an- 
cient Drangce,  from  Mekran,  the  ancient  Gedrosia.  A  modern  author  calls  them 
Djebd-Abad.  This  chain  joins  the  mountains  Sooliman,  which,  with  the  mountains 
of  Wulli,  form  a  long  plateau,  separating  Persia  from  India.  This  plateau,  abound- 
ing in  hills,  possesses  great  elevation  even  in  its  valleys,  as  may  be  inferred  from  its 
temperature.  It  joins  the  great  central  plateau  of  Asia. 

On  the  whole,  it  must  be  acknowledged  that,  though  in  this  outline  of  the  moun- 
tains situated  between  the  Caspian  Sea  and  the  Indian  Ocean,  we  have  thought 
proper  to  pay  the  utmost  respect  to  the  descriptions  of  the  ancients,  particularly  of 
Strabo,  new  local  observations  are  requisite  before  this  part  of  physical  geography 
can  be  properly  understood.  The  Persian  mountains,  separately  taken,  appear  of 
moderate  height,  yet,  being  covered  with  snow,  for  a  great  part  of  the  year,  they 
must  be  concluded  to  rest  on  a  very  elevated  base.|| 

saline  and  ^ne  °f  tne  distinctive  characters  of  the  plateau  of  Persia  is  its  great 

sandy  deserti.  extent  of  deserts,  which  are  rather  saline  than  aandy.  They  are  princi- 
pally five.  The  most  distant  is  that  of  Karakum  on  the  north  of  Khorasan,  which 
is  sandy.  That  which  lies  between  Khorasan  and  Irak-Adjemi,  called  the  Great 
Salt  Desert,  is  360  miles  long,  and  190  broad,  and  appears  to  join  that  which  forms 
the  northern  part  of  the  province  of  Kerman,  the  Caramania  Deserta  of  the  an- 
cients ;  these,  along  with  the  deserts  of  Kiab  and  of  Mekran,  occupy  three-tenths 
of  the  country.  In  the  Great  Salt  Desert  the  layer  of  crystallized  sea  salt  which 
covers  the  surface  of  the  ground  is  in  several  places  an  inch  in  thickness.  Accord- 
ing to  Beauchamp,  it  is  in  this  desert,  not  far  from  Kom,  that  the  enchanted  moun- 
Mount  Taii«-  ta'n  Telesme  is  found,  from  which  the  word  talisman  is  derived.  This 
man*  arid  and  steep  mountain  appears  to  alter  its  form  according  to  the  points 

from  which  it  is  seen.  The  black  moving  sand  with  which  it  is  covered  contributes 
to  multiply  these  illusory  appearances.  A  small  stream  flows  past  it,  the  water  of 
which  is  remarkably  heavy  and  saline.  1T 

The  Persian  deserts,  so  similar  in  other  particulars  to  those  of  Africa,  present 

•  Forster's  Travels  from  Bengal  to  Petersburg}}.     See  the  map  accompanying  Mr.  Elphin- 
ston's  account  of  Caubul.    Also  Book  XXXV.  of  this  work. 

f  Arrian,  lib.  iii.  cap.  18.    Diod.  lib.  xvii.  chap.  68.    Strabo,  lib.  xv.  p.  501. 

*  Plin.  lib.  vi.  cap.  26. 

I  "  Persarum  regna,  inter  duo  maria,  Hyrcanum  et  Persicum  attolluntur  jugis  Caucasiis, 
utrinque  per  deveza  laterum."  Plin.  lib.  vi.  cap.  13.  Beauchamp,  Journal  des  Scavans, 
1790.  p.  730. 

1  Beauchamp,  Journal  des  S§arans,  1790,  p,  734. 
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also  the  same  kind  of  lakes,  but  of  larger  size.     There  are  more  than  |  Lakes, 
thirty  which  have  no  outlets.     That  of  Zereh  or  Durra,  covers  an  extent  of  1100 
square  miles,  and  receives  the  river  Hindmend,  or  Helmund,  whieh  is  upwards  of 
400  miles  in  length.     This  lake  is  the  Aria  Palus  of  the  ancients.     But  it  belongs 
more  properly  to  eastern  Persia  or  Afghanistan. 

Among  the  high  mountains  of  Adzerbidjan  and  of  Armenia,  is  the  |  Urmia, 
great  lake  of  Urmia,  or  Ooroomia,  so  called  from  the  name  of  a  town  situated  at  its 
southern  extremity.  This  lake  is  represented  as  about  47  miles  long  and  half  as 
broad.  This  lake  must  be  the  Spauta  of  Strabo,  and  the  Capoton  of  the  Armenian 
geography,  at  least  if  d'Anville  is  correct  in  making  the  Van  lake,  which  is  a  very 
short  way  to  the  west,  the  Jlrsissa  of  antiquity.  This  lake  is  very  saline,  and  yields 
a  bitter  salt  when  evaporated,  and  one-third  more  in  quantity  than  that  obtained  from 
the  waters  of  the  sea.*  When  the  rivers  which  supply  it  are  much  swollen,  the 
surface  of  this  lake  sometimes  rises  thirty  feet.  From  the  strata  of  shells  found  on 
the  south  and  north,  it  seems  to  have  formerly  extended  farther  in  these  directions. | 
It  contains  no  fish.  The  limestone  mountains  in  its  neighbourhood  are  remarkable, 
as  being  the  country  of  the  famous  Assassins.  Lake  Erivan,  about  one  hundred 
miles  to  the  north  of  it,  is  about  seventy  miles  in  circumference.  It  has  a  small 
island  in  the  middle,  and  abounds  in  carp  and  trout.  It  is  the  Lychnites  of  Ptolemy. 

The  Euphrates  and  the  Tigris  cannot  now  be  numbered  among  the  |  Rivers, 
rivers  of  Persia.     Such  others  as  run  into  the  Persian  Gulf  are  small,  and  require 
no  observations.     The  largest  river  of  Khorazan,  the  Tedzen  of  the  mo-  |  Tedzen. 
derns,  and  the  Ochus  of  the  ancients,  loses  itself  in  a  marshy  lake,  according  to 
Wahl,  but  it  is  more  probable  that  it  passes  through  the  marshes  which  it  forms  to 
communicate  with  the  Gulf  of  Balkan.     Among  the  other  Persian  rivers  which  fall 
into  the  Caspian  Sea,  there  is  only  one  of  considerable  length,  the  Ki-  I  The  Kisii- 
zil-Ozen,  as  the  inhabitants  of  the  country  call  it  in  the  Turcoman  Ian-  |  Osen' 
guage,  the  Sefydrood  of  the  Persians,  and  the  Mardus  of  the  ancients.     Its  waters 
run  in  a  series  of  cataracts,  through  picturesque  ravines,  and  at  its  mouth  it  runs 
with  great  force  into  the  sea,  the  surface  of  which  is  affected  by  it  a  considerable  way 
from  the  shore.  J 

The  soil  of  the  plains  is  generally  a  strong  clay.  The  mountains 
have  not  been  examined ;  but  they  seem  to  consist  chiefly  of  limestone, 
an  observation  which  is  confirmed  by  the  numerous  caverns  mentioned  by  the  an- 
cients. A  French  traveller  has  recently  crossed  in  two  places  the  great  chain  of 
Alpon  mountains,  by  which  Ghilan  and  Mazanderan  are  encompassed,  and  in  which 
the  peak  of  Demavend  rises  to  a  height  of  800  feet  above  the  plains  of  Tehran,  which 
are  at  least  3200  above  the  level  of  the  Caspian.  All  the  rocks  which 
he  saw  consisted  of  carbonate  and  sulphate  of  lime  in  the  form  of  lime- 
stone, marble,  and  alabaster,  with  numerous  blocks  of  granite  lying  in  different  places. 
The  reefs  which  border  the  coast  of  Mazanderan  are  of  granite.  § 

Modern  travellers  have  observed  in  the  westmost  chain,  the  Zagrus,  consisting  of 
rocks  of  sandstone,  limestone  and  granite  succeeding  one  another  in  the  same  man- 
ner as  they  generally  do  in  our  mountains  in  Europe.  j|  From  the  description  of 
Tournefort,  we  are  led  to  believe  that  Ararat  and  the  neighbouring  chains  contain  a 
large  quantity  of  slate.  IT  It  is  probable  that  a  country  of  such  extent  will  present  to 
future  observers  all  sorts  of  rocks,  soils,  and  geological  appearances.  If  Chardm's 
account  is  true,  the  internal  structure  of  the  country  is  laid  open  on  the  surface,  the 
mountains  being  the  most  arid  and  sterile  in  the  world,  consisting  of  dry  rocks,  with- 
out wood  or  any  herbaceous  plants.** 

The  last  mentioned  traveller  infers  from  the  vast  extent  of  the  coun-  |  Earthquakes, 
try,  that  it  is  very  little  subject  to  earthquakes.  If  this  be  the  case,  Ghilan  and  Ma- 
zanderan must  be  excepted,  being  liable  to  shocks  of  this  kind  both  violent  and  fre- 

*  Strabo,  lib.  xi.  p.  350.  f  M.  Fabvier,  Journal  in  MS. 

t  Olearius,  p.  472,  original  ed.  Hanway,  Grhelin,  etc. 

§  M.  Trezel,  Voyage  dans  le  Ghilan,  MS. 

1  Olivier,  v.  p.  8,  9, 202.  t  Schiste  corneen.  **  Chardin,  iii.  288,  etc. 
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quent.*  The  country  round  Tabriz  experienced,  in  1721,  one  of  the  most  dreadful 
disasters  of  this  kind  that  are  mentioned  in  history ;"("  the  mountains  of  Irak-Adjemi, 
among  which  the  Elboors  is  not  the  only  volcano^  and  finally,  the  southernmost 
chains  of  Farsistan  and  Laristan,  where  recent  examples  of  earthquakes  have  oc- 
curred^ 

"  My  father's  empire,"  said  the  younger  Cyrus  to  Xenophon,  "  is  so 
large,  that  people  perish  with  cold  at  the  one  extremity,  while  they  un 
suffocated  with  heat  at  the  other."  This  description  still  applies  to  Persia.  It  has 
on  the  c»«-  I  three  leading  distinctions  of  climate.  The  shores  of  the  Caspian  Sea, 
pian  shoret.  j  bemg  about  sixty  feet  lower  than  those  of  the  ocean,  experience  in  sum- 
mer stronger  and  more  lasting  heats  than,  those  of  the  West  Indies.  ||  The  winter 
in  that  quarter  is  very  mild,  from  the  temperate  winds  which  come  from  the  surface 
of  the  Caspian.  But  in  both  seasons  an  excessive  humidity  prevails.  Steel  speedily 
rusts,  and  the  inhabitants  have  a  feverish  paleness  of  complexion.  The  central  pla- 
teau presents  the  second  climate.  Surrounded  with  mountains,  on  many 
of  which  the  snow  lies  the  whole  year,  this  region,  from  Kandahar  to 
Ispahan,  experiences  by  turns  excessively  hot  summers,  and  equally  rigorous  winters. 
From  March  till  May  strong  winds  are  frequent ;  but  from  May  till  September  the 
air  is  serene,  and  refreshed  by  a  night  breeze.  Some  have  represented  the  clearness 
of  the  sky  in  the  night  to  be  such,  that  a  book  might  be  read  by  star  light.  From 
September  to  November  high  winds  again  prevail;  the  air  is  extremely  dry;  thunder 
and  lightning  are  rare;  a  rainbow  is  seldom  seen:  but  in  the  spring  the  vegetation 
suffers  much  from  the  hail.  This  general  character  of  the  climate  is  subject  to  local 
modifications ;  Farsistan,  particularly  in  the  valley  of  Shiraz,  is  exempt  both  from 
excessive  heats  and  rigorous  cold;  and  the  mountains  of  Koordistan  and  Adjerbidjan 
derive  from  their  great  elevation  and  their  forests  a  more  humid  atmosphere  and  a 
more  equal  temperature. 

severity  of  the  I  Here,  however,  the  winters  are  described  as  sometimes  extremely 
winter*.  |  rigorous.  Travellers  are  often  caught  in  snow  storms,  in  which  they 
inevitably  perish.  Many  instances  have  occurred,  in  which  not  only  solitary  indi- 
viduals, but  whole  companies  and  caravans  have  been  overwhelmed.  Sir  Robert 
Ker  Porter,  while  describing  these  scenes,  mentions  two  circumstances  relative  to 
the  dispositions  of  the  inhabitants,  which  we  shall  take  the  opportunity  of  stating 
in  their  present  connexion  ;  both  being  strange  instances  of  inattention  to  the  pre- 
cautions dictated  by  personal  feeling  and  common  prudence,  as  well  as  humanity. 
The  one  is,  that  few  of  them  of  either  sex  put  on  additional  clothing,  though  many 
of  them,  both  old  and  young,  go  with  the  breast  entirely  bare ;  a  neglect  which,  in 
some  measure,  accounts  for  the  most  melancholy  catastrophes,  in  consequence  of 
an  accidental  exposure  under  a  degree  of  frost  from  which  a  Cossack,  covered  with 
his  cloak  or  boorka,  or  a  Russian  under  his  shaab,  would  hardly  feel  inconvenience. 
Scarcely  a  day  passes  in  winter  without  one  or  two  persons  being  found  frozen  to 
death  in  the  neighbourhood  of  the  towns.  The  other  circumstance  is,  the  rigid 
execution  of  the  general  regulations  about  the  closing  of  the  gates,  to  the  loss  of 
numerous  lives.  The  gates  of  all  towns  and  cities  of  Persia  are  shut  a  little  after 
sunset,  and  re-opened  at  sunrise ;  and  many  who,  from  carelessness  or  unavoidable 
delay,  arrive  later  at  the  gate,  perish  in  the  cold  of  the  night.  Hence,  during  the 
inclement  season,  in  the  north-west  provinces,  a  terrible  scene  of  death  often  unfolds 
itself  close  to  the  threshold  at  the  opening  of  the  gates ;  old  and  young,  children 
and  animals,  lying  in  one  lifeless  heap. 

The  face  of  nature  suffers  a  complete  change  as  we  descend  from  the 
central  plateau  to  the  shores  of  the  Persian  Gulf.  Here  the  samiel  or 
burning  wind  sometimes  destroys  the  imprudent  traveller.  Strabo  tells  us  that  the 
inhabitants  of  Susa  durst  not  go  from  home  in  the  middle  of  the  day,  and  that 

•  Lerch,  Majfas'm  Ge*ogr.  de  Busching,  iii.  8-38.     Herbert,  Voyage,  p.  208. 
f  Wahl,  i.  937.  *  Olivier,  v.  126. 

S  Niebuhr's  Travels,  ii.  169,  (in  German.)  |  Olivier,  v.  223. 
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those  who  were  rash  enough  to  expose  themselves  to  the  violent  heats  often  fell 
down  dead  in  the  streets.* 

In  western  Persia,  or  the  present  Persian  kingdom,  three  regions  are 
deserving  of  notice;  the  southern  mountains,  the  plateau,  and  the 
northern  mountains.  Although  Farsistan,  or  Persia  properly  so  called,  seems  to 
have  lost  the  forests  with  which  all  its  mountains  were  formerly  covered,  there  are 
still  in  the  valley  of  Shiraz  delightful  walks,  shadowed  by  oriental  planes,  medlar 
trees,  weeping  willows,  and  poplars  of  extraordinary  size.")"  In  the  midst  of  these 
fine  trees  many  plants  remarkable  for  beauty  and  for  fragrance  are  lavished  by  the 
hand  of  nature  :  such  as  blue  and  scarlet  anemonies,  jessamines,  hypericums,  tulips, 
and  ranunculi.  Olivier  gathered  in  that  country  several  plants  formerly  unknown  to 
the  botanist.  He  found  on  the  Elboors  the  Chrysanthemum  prczaltum,  and  the  JYe- 
peta  longiflora.  One  plant,  then  new,  is  since  called  from  his  name,  Oliviera  decum- 
bnis.  It  is  of  the  umbellate  order,  and  smells  like  thyme. 

The  elevated  plains  of  central  Persia  are  covered  with  those  species 
which  affect  a  saline  soil  ;  among  which  is  the  Statice  Tartarica.  But 
some  of  the  open  plains,  not  yet  inundated  by  sand,  still  present  fertile  pastures, 
where,  in  former  times,  the  horses  fed,  which  were  appropriated  to  draw  the  chariot 
of  the  great  king. 

Towards  the  shores  of  the  Caspian  Sea,  we  find  a  greater  vigour  in  [  s-  On  the 
the  growth  of  the  forests.  The  long  lying  of  the  snow,  and  a  very  pro-  |  ca^an.  tf 
traded  spring,  are  favourable  to  vegetation.  The  atmosphere,  warm  and  moist, 
permits  the  sugar  cane  to  grow,  and  even  to  produce  tolerable  sugar.  Travellers 
forcing  their  way  by  climbing  through  thickets  of  sweet  briars  and  honeysuckles,  on 
the  varied  and  picturesque  sides  of  the  hills,  find  themselves  surrounded  with  aca- 
cias, oaks,  lindens,  and  chosnut  trees.  Above  they  see  the  summits  crowned  with 
cedars,  cyresses,  and  pines  of  various  descriptions.  J  The  sumach,  so  useful  from 
its  astringent  virtue  in  the  arts  of  dyeing  and  tanning,  grows  there  in  abundance. 
The  flowering  or  mannah-ash,  (Fraxlnus  ornus,)  is  equally  common.  Ghilan  abounds 
so  much  in  boxwood,  that  camels  cannot  be  employed  in  that  country.  The  leaves 
of  this  tree  are  to  that  animal  poisonous,  and  it  has  no  instinct  leading  it  to  avoid 
them.  An  old  observer,  Aristobulus,  quoted  by  Strabo,  states  that  the  ancient  Hyr- 
cania,  on  the  south-east  side  of  the  Caspian  Sea,  though  rich  in  oaks  and  many  other 
trees,  produced  no  pines. 

But  Persia,  whose  vaiied  soil  affords  so  much  pleasure  to  the  botanist  |  Agriculture. 
and  the  painter,  has  but  a  small  extent  of  arable  land.  In  the  central  and  southern 
provinces  a  hard  dry  clay  succeeds  to  barren  rocks.  This  soil  requires  artificial  irri- 
gations. Unfortunately,  the  canals  subservient  to  this  purpose  have  been  destroyed 
in  the  frequent  civil  wars,  in  order  to  cut  off  the  supply  of  water  from  an  enemy. 
Scarcely  a  twentieth  part  of  the  country  is  at  this  day  in  cultivation.  The  most 
common  grain  in  Persia  is  wheat,  the  quality  of  which  is  excellent.  Rice,  however, 
is  regarded  by  the  inhabitants  as  the  most  delicious  food.  It  grows  mostly  in  the 
north,  where  the  provinces  are  well  watered.  Barley  and  millet  are  also  sown,  but 
oats  very  rarely.  The  Armenians  sow  a  little  rye.  The  ploughs,  small  and  drawn 
by  lean  oxen,  merely  scratch  the  surface.  The  hopes  of  the  farmer  are  |  Famine. 
in  some  seasons  sadly  disappointed,  and  general  famine  produced  by  the  want  of 
rain.  This  was  the  case  in  the  summer  of  the  year  1781,  in  the  province  of  Irak- 
Adjemi  and  the  neighbourhood.  The  inhabitants  then  suffered  under  the  conse- 
quences of  two  successive  years  of  this  description.  Dogs,  cats,  mules,  and  horses, 
were  devoured  by  the  starving  natives.  An  unhappy  pair  at  Kashan  killed  two  of 
their  female  infants  for  food  ;  several  similar  instances  occurred.  Thousands  in  at- 
tempting to  fly  to  other  places  where  the  famine  might  be  less  severe,  became  ex- 
hausted by  the  way,  so  that  the  roads  were  covered  with  the  dying  and  the  dead. 
Such  scenes  were  alleviated,  but  not  prevented,  by  distinguished  acts  of  munificence 

*  Strabo,  lib.  xv.  p.  503. 

f  Franklin's  Travels  rn  Persia.    See  Langloa'  Pocket  Collection  of  Travels. 

\  Olivier,  Voyage,  V.  p.  217,  sqq. 
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which  were  extended  on  that  occasion  to  the  people,  by  the  governor  and  prince, 
Abba  Mirza.*  Agriculture  is  in  some  instances  hampered  by  certain  impolitic  regu- 
lations. Land  under  lease  from  the  crown  pays  rent  according  to  its  produce.  Sen- 
tinels are  placed  on  the  ground,  not  merely  to  preserve  the  harvest  from  the  depreda- 
tions of  strangers,  but  more  particularly  to  prevent  the  tenant  from  stealing  his  own 
property,  a  manoeuvre  sometimes  adopted  to  lessen  the  payment  of  rent  by  offering 
an  excuse  of  a  robbery  having  been  committed  on  the  produce. t  This  regulation 
must  discourage  the  expenditure  of  capital  and  labour  in  agricultural  improvements. 
Fruit  tree«.  |  Persia  is  in  some  measure  consoled  for  these  disadvantages  by  the 
excellence  of  her  fruits.  There  are  twenty  sorts  of  melons;  the  finest  grows  in 
Khorasan.  In  Persia  this  fruit  is  extremely  succulent,  and  contributes  greatly  to 
health.  They  are  sometimes  so  large  that  two  or  three  are  a  full  load  for  a  man. 
The  most  esteemed  fruits  of  Europe  are  believed  to  have  been  brought  originally 
from  Persia,  as  the  fig,  the  pomegranite,  the  mulberry,  the  almond,  the  peach,  and 
the  apricot.  The  oranges  are  of  enormous  size,  and  are  found  in  places  sheltered 
by  the  mountains.  The  heat  reflected  from  the  sand  is  particularly  favourable  to 
the  cultivation  of  the  lemon.  The  vine  here  displays  all  its  riches,  but  it  is  only 
cultivated  by  the  Guebres  or  worshippers  of  fire.  There  are  among  other  varieties 
of  the  vine  three  particularly  excellent.  That  of  Shiraz,  reputed  to  be  the  best,  is 
kept  for  the  use  of  the  sovereign  and  the  grandees  of  the  court.  That. of  Yezd  is 
very  delicate,  and  is  transported  to  Laar  and  Ormus.1  That  of  Ispahan  is  distin- 
guished for  its  delicious  sweetness.  { 

useful  plants.  |  Among  the  vegetable  tribes  that  are  useful  in  the  arts,  Persia  produces 
linen,  hemp,  tobacco,  sesamum,  which  gives  an  oil,  cotton,  saffron,  turpentine, 
mastic,  various  gums,  and  gall  nuts.  Mazanderan  is  the  only  province  from  which 
olive  oil  is  obtained,  although  the  wild  olive  grows  in  all  moist  situations.  Strabo 
informs  us  that  the  attempts  made  to  introduce  the  olive  into  Media  were  un- 
successful. 

It  is  said  that  Persia  produces  annually  20,000  balls  of  silk,  each  weighing  216 
Ibs.     Only  about  1000  of  these  are  used  in  the  country.     The  rest  is  sold  in  Tur- 
key, India,  and  Russia.    Opium,  manna,  and  rhubarb  ane  among  the  exports.     The 
opium  poppy,  or  Papaver  somniferum,  is  cultivated  in  large  quantities. 
Domestic        I      The  Persian  soldiers  use  Tartar  horses,  on  one  of  which  Kherim- 

I  Khan  once  travelled  332  miles  in  fifty-eight  hours ;  more  than  five  miles 
per  hour,  in  one  uninterrupted  journey.  The  horses  of  Persia  are  esteemed  the 
finest  and  handsomest  of  any  in  the  east,  although,  in  fleetness,  inferior  to  the  Ara- 
bian. They  are  higher  than  those  of  England,  with  a  small  head,  delicate  limbs, 
and  a  well  proportioned  body.  They  are  gentle,  hard  working,  lively,  and  swift. 
The  mules  are  greatly  in  request.  The  ass  resembles  that  of  Europe,  but  an  ex- 
cellent breed  has  been  introduced  from  Arabia.  It  is  neat,  vivacious,  and  docile, 
with  soft  hair,  carrying  the  head  high.  The  camel  ^is  very  common.  The  horned 
cattle  are  similar  to  those  of  Europe.  The  sheep  drag  behind  them  a  tail  of  30  Ibs. 
weight,  which  is  flat  and  heart-shaped,  becoming  widest  at  the  extremity.  This 
appendage  is  formed  of  fat,  and  affords  good  eating.  Numerous  flocks  of  them  are 
maintained  on  the  pastures  of  Erivan.  Pigs  are  but  seldom  seen  in  Persia,  being 
proscribed  both  among  Jews  and  Mahometans,  though  recommended  for  the  salu- 
brity of  their  flesh  by  Hippocrates, 
wild  quad.  Some  of  the  forests  contain  deer  and  antelopes.  Hares  breed  in  great 

I  numbers  in  the  uncultivated  lands.  In  the  shady  woods,  the  wild  boar, 
the  bear,  the  lion,  and  according  to  some  the  smaller  kind  of  tiger  lurk.  According 
to  M.  Olivier,  there  is  in  the  neighbourhood  of  the  Euphrates,  a  species  of  lion 
without  a  mane,  which  was  known  to  the  ancients.  It  is  undoubtedly  to  this  gentle 
creature,  that  the  accounts  of  historians  refer  when  they  tell  us,  that  the  Persians 
had  long  been  in  the  practice  of  taming  animals  of  prey,  so  as  even  to  hunt  with 
lions,  tigers,  leopards,  panthers,  and  ounces.  Lucretius  says  that  the  Parthians 

•  Porter's  Travels,  &c.  vol.  I.  p.  386.  f  Ibidem,  p.  381. 

*  Olivier,  v.  281,  &c.  Chardin,  via.  158.  iii.  3J7,  and  a  note  by  Langlds. 
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had  attempted,  without  success,  to  employ  lions  along  with  their  armies  against  the 
enemy. 

The  Caspian  cat  (the  Felix  chaus  of  Gmelin,)  the  Aha,  or  Cervus  pygargus,  and 
other  animals  live  in  the  deserts  and  the  forests  adjoining  to  the  Caspian  Sea.  There 
is  a  distinct  species  of  squirrel  called  the  Persian.  The  Persian  boar  is  an  animal 
of  great  ferocity.  The  wild  ass  lives  in  the  deserts  of  the  centre ;  the  hyena  and 
jackal  in  the  provinces  of  the  south.  The  Caspian  Sea  produces  the  sturgeon  in 
great  abundance,  and  a  delicious  sort  of  carp.  The  pigeon  and  partridge  |  Birds, 
furnish  excellent  food,  which  the  inhabitants  share  with  the  birds  of  prey,  the  eagle, 
the  vulture,  and  the  falcon,  animals  which  number  among  the  native  species  of  the 
wild  mountains. 


BOOK  XXXII. 

PERSIA  CONTINUED. 

Topographical  details  on  the  Provinces  and  Cities. 

HAVING  taken  a  view  of  Persia  as  a  whole,  we  shall  now  turn  our  attention  to  its 
chief  towns,  and  other  objects  of  special  geography,  taking  for  our  point  of  departure 
the  former  capital  Ispahan,  beginning  with  the  central  and  north-west  provinces,  and 
proceeding  to  those  of  the  south-east  and  east. 

The  vast  province  of  Irak-Adjemi,  which  nearly  corresponds  to  the  I  p^nee  of 
Great  Media  of  the  ancients,  takes  its  name  from  the  first  founder  of  the  |  irak-Adjemi. 
Persian  monarchy;    the  Djemshid  of  the  Orientalists,  and  the  Achaemenes  of  the 
Greeks.     If  shid  and  menes  are  considered  as  terminations,  these  two  words  may  be 
reduced  to  one  root,  Jldjem  or  Jlchem.     With  the  Arabians  Irak  signifies  Babylonia, 
and  Jldjemi  is  their  name  for  the  Persians.     The  name  of  the  province,  therefore, 
means  Persian  Babylonia.*     This  province  occupies  the  greater  part  of  the  central 
plateau  of  Persia,  and  the  description  already  given  of  this  plateau  is  particularly  ap- 
plicable to  it. 

On  its  southern  boundary  we  find  the  remains  of  Ispahan,  that  immense  |  Ispahan, 
city,  to  which  Chardin  gives  thirty-three  miles  in  circumference,  and  which,  when  he 
visited  it,  contained  from  6  to  700,000  inhabitants.  This  superb  capital,  which  the 
Persians  considered  as  one  half  of  the  world,  has  now  left  a  mere  shadow  of  its  for- 
mer grandeur.  The  large  spaces  which  served  as  pleasure  grounds  to  the  avenues, 
are  now  converted  into  common  gardens.  We  may  travel  for  three  hours  on  country 
roads,  which  were  formerly  streets  leading  to  the  centre  of  the  city.  Still,  however, 
according  to  the  account  of  M.  Olivier,  thebazarsf  constructed  by  Sha-Abbas,  which 
were  covered  in  with  vaults,  and  lighted  by  numerous  domes,  are  of  prodigious  extent, 
and  proclaim  the  former  magnificence  of  the  city.  Sir  R.  K.  Porter  says  he  travelled 
under  its  massy  arches  considerably  more  than  a  mile,  to  where  they  terminate  at  the 
northern  angle  of  the  Royal  Square,  and  that,  after  crossing  the  square,  the  bazar  is 
continued  at  the  opposite  angle. 

This  vast  square,  called  the  Maidan  Shah,  one  of  the  most  extensive  |  Great  squaw, 
in  the  world,  was  formerly  one  of  the  chief  ornaments  of  Ispahan  ;  enriched  with 
shops,  where  every  commodity  of  luxury  and  splendid  manufacture  was  exposed. 
Here  also  the  troops  were  exercised,  and  the  nobility  exhibited  their  Asiatic  tourna- 
ments before  their  king.  In  the  centre  of  each  side  of  this  immense  area,  stands 

•  Wahl,  Asien,  i.  209,  Sir.  f  Olivier,  Voyage,  etc.  v.  p.  176. 
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some  edifice,  remarkable  for  grandeur  or  for  character.  In  the  north-west  is  the  great 
gate  of  entrance  to  the  bazar,  on  which,  in  former  times,  stood  the  celebrated  clock 
of  Ispahan.  The  south-eastern  side  shows  the  Meshed-Shah,  a  superb  mosque, 
built  by  Shah-Abbas,  and  dedicated  to  Mehedi,  one  of  the  twelve  Imans.  On  the 
north-east  is  the  mosque  of  Looft  Ullah%  and  on  the  south-west  the  Ali  Kapi,  or 
gate  of  Ali,  forms  a  majestic  parallel  to  the  bazar  porch  on  the  opposite  side.  The 
length  of  the  square  is  about  2000  feet,  and  its  breadth  700.  Each  face  presents  a 
double  range  of  arches,  the  one  over  the  other ;  the  longest  range  consisting  of 
eighty-six,  and  the  shortest  of  thirty.  At  a  few  paces  from  these  arcades  there  is  a 
constant  supply  of  water,  running  through  a  canal  of  black  marble,  and  opening  into 
a  variety  of  basins  of  the  same  substance,  which  are  constantly  full,  and  rendered 
more  cool  and  refreshing  by  a  close  shade  of  elegant  trees.  The  Sefi,  or  Ali  Kapi 
gate,  is  described  as  one  of  the  most  perfect  pieces  of  brick  work  to  be  found  in  the 
Persian  empire.  Over  the  great  entrance  it  rises  into  several  stories,  and  the  flights 
of  steps  which  lead  to  them  are  formed  of  the  most  beautiful  variegated  porcelain. 
The  roof  of  the  large  chamber  over  the  gate  is  sumptuously  gilt  and  carved,  and 
supported  by  eighteen  lofty  octagonal  pillars,  once  richly  emblazoned  in  gold,  but 
now  faded.  It  is  open  on  all  sides  but  one.  On  the  side  nearest  the  balustrade 
facing  the  square,  a  round  platform  marks  the  spot  on  which  Shah  Abbas  used  to 
sit,  and  from  whence  he  reviewed  his  chivalry,  galloping  and  skirmishing  beneath,  or 
witnessed  the  combats  of  wild  animals.  The  freshness  of  all  the  buildings  is  par- 
ticularly striking  to  a  European,  or  the  inhabitant  of  any  comparatively  humid  coun- 
try, in  which  the  atmosphere  cherishes  a  vegetation  of  mosses,  lichens,  and  other 
cryptogamous  plants,  which  we  particularly  associate  in  our  minds  with  the  spectacle 
of  decay.  Above  this  there  is  a  numerous  range  of  small  rooms,  some  of  them 
evidently  appropriated  to  purposes  of  carousal.  From  the  roof  of  the  building  an 
extensive  view  of  the  city  is  obtained.  In  former  times  this  was  undoubtedly  splen- 
did, but  at  present,  with  the  exception  of  the  palaces  in  the  gardens,  the  whole  mass 
below  is  one  mouldering  succession  of  ruinous  houses,  mosques,  and  shapeless 
structures,  which  had  formerly  been  the  mansions  of  the  nobility,  broken  by  groups 
or  lines  of  various  tall  trees,  which  once  made  part  of  the  gardens  of  the  houses  now 
in  ruins.  Ispahan,  though  two-thirds  of  it  are  in  ruins,  contains  more  than  200,000 
inhabitants.*  There  all  the  mechanical  arts  are  executed  in  the  best  style.  In  the 
Avenue  of  I  south  part  of  the  city  is  to  be  seen  the  famous  tract  called  Shaherbag, 
sbaherbag.  |  whicn  bears  a  great  resemblance  to  Versailles.  It  consists  of  a  series 
of  gardens,  enclosed  within  four  majestic  walls  :  each  garden  has  a  separate  palace 
adapted  to  the  seasons,  or  to  the  changing  humour  of  the  royal  planter,  who  called 
them  Hesht  Beheste,  or  the  "  Eight  Paradises."  The  prevailing  plan  of  them  all 
is  that  of  long  parallel  walks,  shaded  by  even  rows  of  tall  umbrageous  planes,  the 
celebrated  chenar  trees,  of  which  the  Persians  are  extremely  fond,  and  which  grow 
here  in.  perfection.  These  are  interspersed  with  a  variety  of  fruit  trees,  and  all  kinds 
of  flowering  shrubs.  Canals  flow  down  the  avenues  in  straight  lines,  and  generally 
terminate  in  a  large  marble  basin,  ornamented  with  sparkling  fountains  of  square  or 
octagon  shapes.  The  great  number  of  avenues  and  canals,  and  the  numbers  of  rills 
which  are  seen  from  any  one  point,  have  an  uncommonly  magnificent  effect,  and  the 
different  palaces  belonging  to  the  eight  paradises  are  descried  at  different  openings, 
glittering  like  so  many  gay  pavilions.  The  traveller  now  mentioned,  however,  on 
drawing  nearer,  was  less  pleased  with  the  architectural  taste  displayed  in  these  struc- 
tures. He  found  them  gorgeous,  but  heavy  and  discordant,  though  loaded  with  every 
species  of  external  ornament,  in  gilding,  carving,  painting,  and  inlaid  mirror-glass. 
Palace  of  I  This  was  particularly  the  case  with  the  Shehel  Setoon,  or  Palace  of 
Forty  Pillars.  |  -portv  fillars,  the  favourite  residence  of  the  latter  Sophi  kings.  The 
exhaustless  profusion  of  its  splendid  materials  reflecting  their  own  golden  or  crystal 
lights  on  each  other,  along  with  all  the  variegated  colours  of  the  garden,  gave  the 
appearance  of  an  entire  surface  formed  of  polished  silver  and  mother-of-pearl  set 
with  precious  stones,  a  scene  well  fitted  for  an  eastern  poet's  dream,  or  some  magic 

*  According  to  M,  T .  there  are  20,000  houses. 
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deprived  the  inhabitants  of  Julpha  of  their  arms,  and  it  was  abandoned  to  become 
the  first  prey  in  the  bloody  and  rapacious  hands  of  the  Afghans.  The  noblest  and 
best  fell  in  front  of  these  assaults,  and  few  survived  to  maintain  the  good  old  character 
of  the  Armenian  merchants.  Their  transactions  are  now  only  characterized  by  low 
cunning.  Their  trade  and  gains,  and  every  cricumstance  that  confers  respectability, 
have  been  miserably  reduced,  and  their  habits  have  become  disgustingly  vicious,  even 
the  women  being  remarked  for  intemperance.  A  strange  irregularity  has  obtained  a 
sort  of  sanction  among  them  from  established  usage,  that  of  temporary  marriages. 
The  mothers  bargain  with  strangers  for  their  daughters  in  this  species  of  connection. 
The  young  women  are  said  to  be  in  every  respect  faithful  to  their  lords  during  the 
whole  term  of  agreement ;  when  this  expires,  they  are  considered  as  free  but  not  de- 
graded, and  the  pecuniary  consideration  which  they  have  obtained,  operates  as  a 
recommendation  to  a  more  permanent  matrimonial  alliance  with  their  own  country- 
men. Not  countenanced  by  Christianity,  these  arrangements  are  of  course  viewed 
with  marked  reprobation  by  consistent  professors  of  that  religion,  and  it  is  alleged 
that  the  want  of  principle  thus  betrayed  lowers  their  general  character  even  among 
the  Mahometans,  with  whom  concubinage  is  legitimate.  The  degree  of  neglect 
to  which  the  children  procreated  by  connections  of  this  description  are  subjected  is 
justly  viewed  as  aggravating  their  immorality.* 

Revival  of  At  present,  Ispahan  is  in  some  degree  recovering  from  its  state  of  ab- 

ispahau.  I  ject  decay.  Mohammed  Hussein,  whose  talents  have  raised  him  to  the 
place  of  Ameen-a-Doolah,  or  second  minister  of  the  king,  being  a  native  of  Ispahan, 
has  erected  in  it  a  splendid  new  palace,  and  enlarged  and  beautified  many  of  the  former 
edifices.  Having,  in  the  faithful  discharge  of  his  public  duty,  encouraged  agricul- 
ture, and  recolonized  many  deserted  villages  in  the  country,  he  has  used  similar 
means  to  populate  the  habitable  streets  of  this  city,  by  promoting  the  old  manufac- 
tures, and  striving  to  attract  commerce  back  to  its  ancient  channels.  In  Ispahan  as 
well  as  in  the  surrounding  country,  the  effects  of  his  good  intentions  are  manifested, 
and  if  security  in  the  possession  of  property  were  permanently  established,  and  in- 
dustrious habits  formed,  this  desolate  city  might  regain  its  ancient  prosperity. 
K»«han.  |  On  the  road  from  Ispahan  to  Tehran,  the  residence  of  Shah-Futte 
Ali,  we  pass  by  Kashan,  containing  5000  houses,  and  a  palace  built  by  Abbas  tho 
Great.  The  silk  brocades  of  this  place  are  at  present,  as  in  former  times,  celebrated 
all  over  Persia.  A  particularly  rich  shawl  of  silk  fabric  is  also  made  here,  and  in 
great  request.  It  contains  besides,  a  manufactory  of  copper  vessels,  which  form  an 
article  of  commerce  between  the  town  and  its  adjacent  provinces,  so  that  Kashan  is 
one  of  the  most  thriving  places  in  that  quarter  of  the  empire.  The  town  is  hand- 
some, but  more  infested  by  scorpions  of  the  most  venomous  description  than  any 
other  part  of  the  country,  f 

Kom.  |       After  this,  we  come  to  Kom,  a  large  town  of  2000  houses,  where 

there  is  a  mosque,  to  which  many  devout  pilgrims  resort,  but  it  is  partly  destroyed 
by  an  earthquake.  Large  sums  are  paid  by  individuals  for  the  privilege  of  having 
their  remains  buried  here,  as  it  has  been  the  burying  place  of  many  sanctified  cha- 
racters. But  this  place  has,  notwithstanding  its  sanctity,  been  treated  with  a  relent- 
less spirit  of  destruction  even  by  Mahometan  invaders.  About  a  century  ago,  the 
Afghans,  being  of  a  different  sect,  that  of  the  Sonnites,  gave  it  a  blow  from  which 
it  has  never  recovered.  The  water  here  is  brackish.J  Owing  to  its  proximity  to 
the  great  salt  desert,  the  heat  of  the  summers  is  insupportable.  It  is  hemmed  in 
by  rocky  mountains  to  the  southward. 

Tehran.  |  Tehran  has  acquired  considerable  importance  by  becoming  the  ordi- 
nary residence  of  the  sovereign.  It  consists  of  7000  houses.  It  is  not  newly  built, 
as  M.  Olivier  tells  us  :  in  the  time  of  Abbas  the  Great  it  was  an  important  place, 
and  some  of  the  last  Sophis  often  resided  in  it.§  During  winter,  it  contains  from 
60  to  70,000  inhabitants.  The  houses  are  of  clay  or  mud,  as  is  the  case  through 

*  Porters'  Travels  in  Persia.  j  Olivier,  v.  170. 

*  Ham-doolla,  a  Persian^  eographer,  quoted  by  M.  Langles  in  his  edition  of  Chardin,  ii.  450. 
§  Langtes,  note  on  Tehran,  in  Chardin,  viii.  166.    Pielre  della  Valle,  iii.  p.  435. 12mo. 
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the  whole  of  Persia,  and  the  walls  comprehend  a  large  extent  of  ground  not  yet  oc- 
cupied. The  city  is  of  a  square  form,  and  in  the  middle  is  another  space  also  square, 
surrounded  with  walls,  and  within  which  is  the  royal  palace,  which  is  a  structure  of 
great  extent  and  highly  magnificent.  For  a  position  of  general  surveillance,  the 
Persian  monarch  could  hardly  have  chosen  a  better  situation,  being  quite  central  be- 
tween the  north-west  provinces,  which  border  on  Georgia,  and  those  to  the  east, 
which  are  exposed  to  incursions  from  the  Turcomans  and  Afghans.  But  it  is  not 
strictly  the  best  locality,  being  extremely  unhealthy  during  summer,  from  the  exha- 
lations emitted  by  the  low  ground  moistened  by  the  spring  torrents  which  pour  from 
the  adjacent  heights  ;  although  the  same  cause  by  giving  birth  to  an  early  verdure, 
contributes  to  the  pleasantness  of  its  general  aspect.  In  summer,  therefore,  the 
court  flies  to  the  more  temperate  plains  of  Sultanieh,  or  Oujan,  and  the  people  to 
tents  or  villages  among  the  hills. 

To  the  south-east  of  Tehran  are  to  be  found  the  extensive  ruins  of  |  Ref. 
Rey,  the  ancient  Rhagce  or  Rhagiance,  known  for  a  short  period  under  the  name  of 
Arsacia,*  2000  stadia  to  the  east  of  Hamadan,  the  ancient  Ecbatana,  and  500  from 
the  Pylae  Caspia3.     Going  north-west  from  Tehran,  we  come  to  the  |  Sultanieh. 
cities  of  Kasbin  or  Kasooin,  and  Sultanieh.     This  last,  situated  in  a  fine  valley 
among  rugged  mountains,  in  a  cold  climate,  has  for  a  long  time  gone  to  utter  decay. f 
In  the  15th  century,  it  was  the  thriving  focus  of  the  trade  between  India  and  Europe.  J 
Zinghan  is  a  town  of  some  importance,  twenty-four  miles  from  Sulta-     zinghan. 
nieh,§  containing  2000  houses.   Kasbin,  according  to  Beauchamp,  who     Kasbin. 
determined  its  longitude,  contained  in  1787,  10  or  12,000  souls  ;  the  number  of  their 
houses  was  rated  at  3500.     The  old  palace  of  the  king  is  still  to  be  seen  here,  but 
in  very  bad  condition.     It  is  celebrated  for  its  manufacture  of  sabres.     Ferriere 
says  that  it  contains  considerable  copper  manufactures,  the  metal  being  obtained 
from  the  adjacent  mountains.    Copper  vessels  of  all  kinds  are  better  made  here  than 
in  Turkey.     There  are  always  numerous  caravans  in  the  place,  from  Khorasan  or 
Adzerbidjan,  which  make  it  an  entrepot  of  trade.     It  has  been  more  than  once 
nearly  overwhelmed  with  earthquakes,  so  that  at  present  little  remains  of  its  past 
grandeur  but  broken  masses  of  domes  and  towers,  and  long  lines  of  mouldering 
walls ;  yet  the  existing  town  has  many  fine  edifices,  and  spacious  gardens,  produc- 
ing fruits  of  great  variety  end  delicacy  of  flavour. 

Hamadan  is,  from  its  situation,  one  of  the  most  agreeable  towns  in  |  Hamadan. 
Persia.  The  houses  are  indifferently  built,  but  being  separated  by  gardens,  which 
are  watered  by  streams  from  the  hills,  they  form  a  very  agreeable  whole.  Here  is 
the  tomb  of  Avicenna.||  Passing  mount  Elwend  on  the  southwest  of  Hamadan,  we 
come  to  Kermanshah,  a  flourishing  town  of  3000  houses,  near  which  is  |  Kermanshah. 
mount  Risootoon,  containing  a  singular  monument  called  "  the  throne  of  Rustan." 
It  consists  of  two  halls,  shaped  out  of  the  solid  rock,  in  the  form  of  a  portico,  the 
one  being  nearly  double  the  size  of  the  other  ;  the  largest  is  from  twenty  to  thirty 
feet  in  both  dimensions,  and  contains  a  colossal  equestrian  statue,  besides  several 
other  statues,  basso-relievos  which  are  chiefly  hunting  pieces,  and  several  inscrip- 
tions, all  cut  out  in  the  solid  mountain.  IT 

To  the  north  of  Kermanshah,  and  the  west  of  Hamadan  and  of  Sul- 
tanic,  we  have  a  very  mountainous  country,  where  the  grass  and  the  fo- 
liage are  never  scorched  by  the  summer  heats  ;  a  country  inhabited  by  the  indepen- 
dent Koords,  who  are  always  ready  to  move  their  tents  and  their  flocks  out  of  the 
reach  of  any  controlling  power.  This  country  is  called  Al-Djebal,  or  Persian  Koor- 
distan.  No  frequented  road  passes  through  it.  The  snow  remains  on  the  moun- 
tains till  August.**  The  valleys  are  filled  with  agreeable  woods,  orchards,  cultivated 
fields,  and  pastures,  which  are  always  verdant.  The  villages  are  generally  built  on 

*  Mannert,  Geographic  des  Grecs  et  Romains,  v.  parsi.  102,  &c. 

f  Cartwright  on  Persia,  p.  245.     (Elzevir.) 

t  Ruy  Gonzales  Clavijo.  §  Various  MS.  Journals. 

||  Abdool-Kerim's  Travels  from  India  to  Mecca,  translated  into  French  by  Langles,  p.  97. 

1  Memoires  sur  diverses  Antiquit6s  de  la  Perse,  par  M.  Sylvestre  de  Sacy,  in  4to,  1793,  p.  211. 

**  MS.  Journal  of  M,  Fabvier. 
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the  tops  of  hills,  and  the  burying  grounds  in  similar  situations.  The  Soonnitc  is 
senney.  |  here  the  prevalent  form  of  Islamism.  Senney,  the  chief  town,  and  con- 
taining 3000  houses,  is  surrounded  by  a  very  rich  cultivation.  The  whole  country 
is  capable  of  furnishing  20,000  horsemen.  Some  of  the  tribes  are  entirely  inde- 
pendent, as  the  Mekris,  who  have  a  capital  called  Shash-Poola. 
Adzerbidjan.  |  We  are  better  acquainted  with  Adzerbidjan,  the  Adjerbadjan  of  the 
Zenda  Vesta,  and  the  Atropatena  of  the  ancients.  These  names  signify  "  the 
Country  of  Fire,"  either  from  the  worship  of  that  element  having  taken  its  origin  in 
this  country,  or  from  the  volcanic  eruptions  to  which  it  is  subject.  It  is  hilly,  rugged, 
and  cold  ;  but  possesses  valleys  which  are  very  fertile  in  fruit  and  in  madder.  Here 
Tebriz,  I  is  Tebriz,  or  Tauris,  a  considerable  town  of  7000  houses.  The  bazars 

ot  Tiiirh.  I  and  other  public  buildings,  are  very  spacious ;  and  the  great  square  is  said 
to  be  capable  of  containing  30,000  men  drawn  up  in  battle  array.  Tauris  was  the  resi- 
dence of  the  Persian  monarchs  for  several  centuries.  It  still  possesses  a  great  silk 
trade.  The  continual  resort  of  Turks,  Georgians,  and  Koords,  gives  it  an  appearance 
of  great  populousness.  A  large  quantity  of  shagreen  skin  is  prepared  here,  an  article 
much  used  in  Persia  for  shoes.  This  town  is  remarkable  for  its  fine  mosques  faced 
with  glazed  bricks,  and  ornamented  with  stones  of  alabaster,  a  rock  common  in  the 
neighbourhood. 

At  present  Tabriz  is  well  known,  from  being  the  capital  of  the  province  of  Adzer- 
bidjan, and  the  principal  residence  of  the  heir-apparent  to  the  Persian  crown,  Abbas 
Mirza,  who  is  governor  of  the  province.  In  distant  ages  this  city  rivalled  Ecbatana. 
lu  miifor-  I  ^  nas  °ften  been  the  victim  of  the  contentions  of  kings,  and  has  suffered 
tunes.  I  in  repeated  wars  from  Turks,  Persians,  and  Tartars.  But  its  most 

destructive  enemies  have  been  two  fatal  earthquakes  which  occurred  in  the  last  cen- 
tury, in  the  years  1727,  and  1787,  and  laid  it  in  ruins.  During  these  dreadful 
catastrophes  upwards  of  100,000  of  the  inhabitants  perished.  Yet  a  new  city  has 
risen  over  the  ruins,  and  at  present  enjoys  every  prospect  of  increasing  prosperity. 
It  has  been  re-fortified  by  the  prince,  and  surrounded  with  a  thick  wall,  protected  by 
bastions  and  towers,  with  the  addition  of  a  very  deep  dry  ditch.  Out  of  250  mosques 
mentioned  by  Chardin,  the  ruins  of  only  three  are  visible.  The  most  considerable 
is  that  of  Ali-Shah,  erected  600  years  ago  by  Ali-Koja,  and  still  presenting  lofty 
arches,  and  the  mouldering  vaulted  work  of  splendid  domes ;  the  whole  of  the  build- 
ing within  and  without  has  been  cased  with  lacquered  tiles  of  porcelain,  adjusted 
into  intricate  and  elaborate  figures,  with  an  ingenuity  and  taste  which  would  honour 
the  most  accomplished  artist  of  any  age.  The  colours  of  those  decorations  are 
green,  dark  and  light-blue,  interspersed  with  Arabic  sentences  in  gilt  letters ;  and  a 
broad  band  of  similar  inscriptions,  formed  in  white  on  this  beautifully  varied  ground, 
and  interwoven  with  flowers  in  green  and  gold,  winds  round  the  entire  extent  of  the 
buildingj^  This  fine  ruin  is  within  the  limits  of  the  new  city,  together  with  the  re- 
mains of  tthe  citadel.  Here  part  of  the  old  palace,  with  its  attendant  mosque,  may 
also  be  traced,  executed  in  brick  work,  and  put  together  with  the  nicest  care.  This 
city  has  often  changed  with  respect  to  its  relative  importance,  and  the  numbers  of 
its  houses  and  inhabitants,  from  the  effects  of  war,  massacre,  and  forcible  emi- 
gration. 

M»raga.  |  The  south-west  part  of  Adzerbidjan,  contains  also  the  town  of  Ma- 
raga,  consisting  of  3000  houses.  This  part  is-  almost  entirely  comprehended  in  the 
basin  .of  the  lake  Oormia.  The  town  of  Oormia  is  built  on  the  west  side  of  the  lake 
among  steep  mountains,  where  the  winter  is  of  nine  months  duration.  The  north- 
west part  of  Adzerbidjan  is  formed  by  the  basin  of  the.Karasou,  a  river  which  runs 
Ardebii.  I  into  the  Arazes.  It  contains  Ardebil,  a  good  commercial  town  of  2500 
houses.  Excellent  fruits  are  gathered  in  the  neighbourhood,  and  agriculture  is  kept 
up  by  numerous  canals  for  irrigation. 

Per«inn  Ar-  Persian  Armenia  or  Erivan  is  a  large  valley,  forming  part  of  the  basin 

|  of  the  Araxes,  a  river  which  in  that  part  of  its  course  still  preserves  its 

*  Porter's  Travels  in  Persia,  vol.  i. 
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impetuous  character,  and,  as  described  by  the  poets,  appears  to  hate  bridges.*  The 
principal  bridge,  that  of  Djoolfa,  has  often  been  carried  away.  The  lake  |  EriTaniake. 
of  Erivan,  enclosed  in  a  basin  of  its  own,  has  no  outlet.  Its  waters  are  clear,  and 
abound  in  fish.  In  this  country,  which  is  filled  with  highly  picturesque  situations, 
the  climate  is  healthy,  though  somewhat  foggy;  a  long  and  severe  winter  produces 
many  falls  of  snow;  the  summer  is  cold.'f  For  several  months  the  Armenian  pea- 
santry cover  their  vines  with  earth.  They  maintain  that  this  is  the  place  where  the 
vine  was  first  cultivated  by  Noah,  and  the  quality  of  the  wine  which  it  affords  ranks 
very  high.  The  capital  of  Persian  Armenia  is  Erivan.  It  is  surrounded  |  city, 
by  an  earthen  wall.  It  has  been  in  the  hands  of  the  Persians  since  1635,  when  it 
was  included  among  the  conquests  of  Nadir-Shah.  It  is  east  of  the  residence  of  the 
Persian  governor,  who  has  the  title  of  Sirdar,  or  general,  and  holds  his  office  by  a  sort 
of  military  tenure;  paying  no  tribute,  but  furnishing  a  certain  number  of  troops 
during  war.  Its  natural  situation  is  remarkably  beautiful.  The  river  ZengayJ,  which 
passes  the  city  on  its  way  to  join  the  Araxes,  and  is  itself  previously  augmented  by 
numerous  streams  in  the  neighbourhood  of  this  city,  contributes  greatly  to  beautify 
and  enliven  it ;  while  the  assemblage  of  mountain  and  vale  through  which  it  flows 
can  hardly  be  excelled.  Another  smaller  river  called  the  Querkboolak, J  is  expended; 
in  supplying  water  for  the  necessities  of  the  city.  But  Erivan  has  no  longer  the 
aspect  of  the  capital  of  a  large  province,  having  been  the  prey  of  sanguinary  inva- 
sions. Its  appearance  is  ruinous,  with  the  exception  of  the  fortress.  The  number 
of  its  inhabitants  is  supposed  not  to  exceed  15,000.  A  short  way  to  the  south-west 
is  the  celebrated  Armenian  monastery  of  Eitch-May-Adsen,  or  "the  three  churches," 
and  mount  Ararat,  which  is  a  sort  of  frontier  to  the  territories  of  Persia  and  Turkey. 
The  monastery  has  very  extensive  buildings,  and  is  much  resorted  to  by  the  Arme- 
nian pilgrims.  Here  the  patriarch  leads  a  life  of  as  great  austerity  as  the  other 
monks.  In  the  Armenian  church  the  fasts  are  observed  with  a  frequency  and  a 
rigour  proportioned  to  the  ecclesiastical  dignity  of  individuals.  Nactchitshevan,  or 
Nakshivan,  was  formerly  the  second  town  in  this  province,  but  it  has  gone  to  decay, 
and  its  place  has  been  occupied  by  Khoy,  a  town  consisting  of  1100  |  Khoy. 
houses.  At  this  place  the  present  governor  of  the  province,  Abbas  Mirza  spends  a 
short  time  every  summer  in  hawking  and  hunting;  and  it  shares  with  Tabriz  the- 
views  which  this  prince  entertains  of  general  improvement.  It  is  more  pleasantly* 
situated  than  that  capital,  and  possesses  a  safer  foundation,  though  not  lying  so  cen- 
tral for  all  the  objects  of  the  governor. 

Many  of  the  oriental,  and  several  Christian  authors,  regard  Persian  I  Digression  on 
Armenia  as  the  first  cradle  of  the  human  race.  Here,  they  tell  us,  was  [  paraS?'" 
the  vale  of  Eden,  the  happy  abode  of  our  first  parents.  Here  Noah's  ark,  after 
having  floated  over  a  shoreless  ocean,  rested  on  the  summit  of  Ararat.  But  these 
two  ideas  have  no  natural  connexion  with  one  another.  There  is  no  necessity  for 
the  scene  of  our  creation  having  been  the  same  spot  which  was  afterwards  the  quar- 
ter where  the  survivors  of  the  flood  were  landed,  and  from  which  they  were  again  to 
people  the  earth.  But  this  plain  distinction  seems  to  have  been  overlooked,  and  the 
Euphrates  has  always  been  f&ed  on  as  one  of  the  four  rivers  of  paradise,  respecting 
which  no  doubt  could  be  entertained. §  Deluc  held  that  the  terrestrial  paradise  was 
situated  on  an  antediluvian  continent,  which  the  flood  destroyed,  and  converted  into 
a  part  of  the  ocean;  and  that  the  names  Frat,  or  Euphrates,  and  Hiddekel,  or  Tigris, 
were  given  to  those  of  paradise,  the  remembrance  of  which  had  been  transmitted  to 
posterity.  This  hypothesis  has  been  thought  most  in  unison  with  the  books  of 
Moses,  considered  as  minute  historical  records.  Some  of  the  German  literati,  less 
scrupulous  on  this  point  than  M.  Delue,  look  for  the  terrestrial  paradise  on  the  pre- 

*  Pontemjindignatus  Araxes,  Virg.    L'Araxe  gemissant  sous  un  pont  qui  Poutrage,  Louis 
Racine.  » 

f  Philipp.  a  S,  Trinit.  p.  73.    Tournefort,  8cc. 

*  Porter  describes  these  two  rivers  as  issuing  from  lake  Erivan,  while  Mr.  Macdonald  Kin- 
neir,  with  M.  Malte-Brun,  represents  the  lake  as  having  no  outlet.     Tr. 

§  Dictionaries  of  Calmet  and  of  Bruyzen  la  Martiniere,  on  the  words  Eden  and  Paradise. 
Reland,  Dissert,  de  Situ  Paradisi. 
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sent  continent.  They  consider  the  geography  of  the  book  of  Genesis,  like  the  as- 
tronomy of  the  scriptures,  as  not  forming  an  article  of  religious  faith,  but  merely  a 
poetical  exposition  of  ideas  originating  with  man,  and  of  traditions  transmitted  in  that 
New  hypothe-  I  wandering  tribe  from  which  the  Israelites  were  sprung.  Criticism  thus 
I  unshackled,  furnishes  explanations  which  may  have  some  plausibility, 
but  must  be  altogether  uncertain.  Some  make  an  Eden  of  the  whole  of  Persia,  as 
the  country  first  civilized,  in  contradistinction  to  the  land  of  Nod  or  of  wretchedness, 
the  country  of  the  wandering  tribes,  and  to  which  Cain,  stained  with  his  brother's 
blood,  was  driven.  This  peopled  world  was  watered  by  four  rivers ;  the  Gihon  or 
Oxus,  the  Araxes,  called  also  Phasis  or  Phison,  the  Frat  or  Euphrates,  and  the  Hid- 
dekel  or  the  Tigris.*  The  enchanted  garden,  the  habitation  of  the  first  man,  was 
designated  by  the  Persian  and  Chaldean  term  Pardes,  whence  the  Greek  Paradisos, 
which  was  applied  to  all  the  royal  parks  of  Persia,  and  is  for  that  reason  given  to 
many  places  not  included  in  Persia  properly  so  called."]'  Eden  was,  on  this  hypo- 
thesis, in  some  canton  of  Persia.  Others  of  the  learned  have  understood  by  Eden, 
the  whole  of  the  east  that  was  known  to  the  first  men,  of  whom  traditions  were  col- 
lected in  the  form  of  obscure  fragments  by  the  Hebrew  writers.  Eden  thus  com- 
prehended the  basin  of  the  Euphrates,  the  Indus,  named  Hind-Dekel,  the  Ganges  or 
Gihon,  and  Irabatty,  called  by  Ptolemy  Besynga,  a  name  considered  as  allied  to 
Phison.  Admitting  bold  hypotheses  of  this  nature,  some  have  demonstrated  that 
paradise  was  nothing  else  than  the  smiling  valley  of  Cashmire.  J  These  various  re- 
searches afford  but  dubious  and  vague  conjectures,  and  are  perhaps  worse  than  idle. 
We  derive  little  more  satisfaction  from  those  which  have  been  formed  on  Noah's  ark. 
If,  with  M.  Deluc,  we  admit  the  universality  of  the  deluge  as  the  effect  of  a  sinking 
of  the  earth,  and  conceive  the  old  continent  to  have  occupied  a  part  of  the  present 
ocean,  there  is  nothing  absurd  in  conceiving  Mount  Ararat  to  be  the  resting  place  of 
the  ark.  Armenia  and  Koordistan  might,  at  that  remote  epoch,  form  a  large  island, 
which,  being  nearer  to  the  level  of  the  sea  than  it  now  is,  enjoyed  a  milder  tempera- 
ture. This  circumstance,  together  with  its  central  situation  rendering  it  a  convenient 
source  for  the  diffusion  of  inhabitants  over  the  rest  of  the  continent,  might  be  urged 
in  favour  of  the  hypothesis ;  but  it  is  only  an  hypothesis.  Profane  history,  civil  as 
well  as  physical,  does  not  go  farther  back  than  an  epoch  in  which  families  of  human 
beings,  spread,  like  the  animals  and  the  plants,  over  the  whole  surface  of  the  earth, 
presented  no  irrefragable  evidence  of  their  common  origin. 

Leaving  these  discussions  as  equally  vain  with  the  curiosity  of  those  who  search 
Mount  Ararat  for  the  wreck  of  Noah's  ark,  we  resume  the  sober  details  of  our  de- 
scription. In  a  preceding  book  we  described  the  provinces  of  Shirwan,  Daghestan, 
and  Georgia,  in  the  region  of  Caucasus ;  countries  which  once  belonged  to  Persia, 
but  now  to  Russia.  We  proceed  to  that  portion  of  Persia  which  lies  along  the  Cas- 
pian Sea. 

Ghiian.  |       To  the  east  of  Armenia  and  of  Adzerbidjan,  and  to  the  south  of  Shir- 

wan,  lies  the  fertile  province  of  Ghiian,  pleasing  to  the  eye,  but  unhealthy.  Its  wood- 
ed mountains,  and  numerous  rice  fields,  render  the  uir  humid.  M.  Trezel,  who  has 
just  returned  from  it,  informs  us,  that  in  crossing  the  forests  with  which  it  is  filled,  he 
was  suddenly  seized  with  headache  and  sickness,  which  he  could  only  attribute  to 
Climate.  |  the  powerful  exhalations  emitted  by  plants,  trees,  and  stagnant  waters. § 
The  extreme  humidity  of  the  atmosphere-  rusts  the  insides  of  watches,  though  kept 
with  the  utmost  care.  The  inhabitants,  however,  remark  that  the  women,  the  mules, 
and  the  poultry  enjoy  very  good  health.  The  most  unhealthy  mpnths  of  the  year 
are  June,  July,  and  August.  In  October,  November,  and  December,  there  is  gene- 
rally heavy  rain.  In  1741  there  was  such  a  prodigious  fall  of  snow  that  the  inha- 
bitants were  deprived  of  communication,  except  by  -the  roofs  of  their  houses.  The 

*  Wahl,  Asien,M.851,  sqg. 

f  Paradisus,  a  town  of  Syria,  (Pliny  v.  23,  Strabo  xvi.)— a  river  of  Cilicia,  (Plm.  v.  2r.)~a 
river  of  Eupratic  Syria,  (Mart.  Capela,  ix.  5.) 

t  Buttman's  Primitive  Geography  of  the  East,  (in  German.)  The  same  author  on  the  Mythes, 
contained  in  the  Primitive  History  of  Moses,  in  the  Berliner  Monathschrift,  1804. 

§  MS.  Journal.     He  travelled  in  1806  and  1807,  in  Ghiian  and  Mazanderan. 
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spring  lasts  several  months.  The  meadows  and  the  woods  are  at  all  times  varie- 
gated with  flowers.  The  soil  being  exceedingly  fertile,  produces  hemp,  hops,  and 
fruits  of  all  kinds,  without  culture.  Oranges,  lemons,  peaches,  and  po-  |  Productions, 
megranates,  are  in  great  abundance.  Here,  as  on  the  banks  of  the  Mississippi,  the 
convolvuli,  with  their  luxurious  but  noxious  vegetation,  suppress  the  growth  of  the 
oaks,  the  ashes,  and  the  beeches.  Natural  vines  also  grow  on  the  mountains,  and 
attach  themselves  tp  the  trees;  but,  for  want  of  culture,  the  grapes  make  indifferent 
wine,  unless  mixed  with  others.  The  chief  produce  of  the  country  is  silk.*  The 
Ghilanians  have  blue  eyes,  white  hair,  a  small  figure,  delicate  features,  and  a  good 
shape.  At  an  early  age  the  children  are  remarkably  pretty,  but  the  |  inhabitants, 
male  part  become  much  less  so  as  they  grow  up.  The  men  are  loan,  uncleanly  in 
their  habits,  and  of  an  unsteady  character.  Their  language  is  quite  peculiar,  pos- 
sessing no  affinity  with  the  Arabic  or  the  Persian.  The  population  is  reckoned  at 
50,000  families. 

Reshd,  the  capital  of  Ghilan,  is  about  five  or  six  miles  from  the  sea,  in  |  Towns, 
the  best  silk  canton.     According  to  M.  Trezel,  it  may  consist  of  3000  houses,  and 
contains  2000  silk  manufacturers.     We  may  also  mention  Einselly,  a  sea-port  fre- 
quented by  the  Russian  vessels  from  Astracan. 

We  have  already  mentioned  the  high  limestone  mountains  which  sepa-  partof  ohiian 
rate  both  Ghilan  and  Mazanderan  from  the  rest  of  Persia.  The  valleys  cal|ed  Dyiem. 
which  this  chain  of  mountains  contains  are  sheltered  from  the  winds  which  blow  from 
the  Caspian;  have  a  dry  atmosphere,  a  steady  temperature,  and  a  more  regular  dis- 
tinction of  the  seasons  than  the  maritime  parts  of  Ghilan. f  This  chain  is  crossed 
by  two  defiles,  the  one  leading  from  Ardebil  to  Astara,  the  other  from  Casbin,  by 
Roobar,  to  Reshd.  Another  from  Langkeran,  between  the  mountains  and  the  sea, 
connects  Ghilan  with  Shirvan.  This  mountainous  part  of  Ghilan  is  called  Dylem, 
from  the  name  of  a  tribe  which  has  given  sovereigns  to  Persia,  and  which  Moses  of 
Chorene  mentions  for  the  first  time  under  the  name  of  Delmi.J  The  name  of  Ghi- 
•lanians,  or  Ghilakis,  is  the  same  with  that  of  the  ancient  Gelse.  The 
Ambarlins,  or  people  of  the  valley,  occupy  the  district  of  Tenkaboon, 
under  a  kahn  of  their  own. 

Mazanderan,  situated  on  the  east  of  Ghilan,  has  a  great  resemblance  |  Mazanderan. 
to  it  in  its  physical  character.  High  mountains  on  .the  south,  and  the  Caspian  Sea 
on  the  north,  contain  between  them  valleys  covered  with  forests,  and  intersected  by 
rapid  currents.  The  air,  at  least  in  some  places,  is  purer  and  more  salubrious  than 
that  of  Ghilan. §  The  inhabitants  are  stronger  and  healthier.  Their  eye-brows  are 
bushy,  and  meet  together.  They  live  on  rice,  fish,  and  garlic.  Wheat  does  not  grow 
well  here,  but  the  sugar  cane  is  cultivated,  which  is  somewhat  surpris-  I  culture  of  the 
ing  for  a  latitude  of  37°,  and  so  near  to  the  centre  of  Asia.  It  ripens  |  sugarcane, 
four  months  sooner  than  in  the  West  Indies,  and  affords  an  abundant  juice,  which  the 
inhabitants  express,  and  collect  without  art  or  care,  obtaining  only  a  coarse  syrup  or 
thick  paste.  This  product  has  an  unpleasant  taste,  which  might  doubtless  be-  cor- 
rected by  better  manipulation.  A  Russian  merchant  once  attempted  without  success 
to  introduce  into  this  country  a  sugar-refining  manufactory.  || 

The  best  town  in  Mazanderan  is  Balfrush,  containing  25,000  inhabi-  |  Baifrush. 
tants,  and  enjoying  a  prosperous  silk  trade.     The  iron  of  the  province  of  Amol  is 
worked.     This  province  is  adorned  with  a  very  magnificent  bridge.    Sari  |  sari, 
is  the  residence  of  the  khans.     Aster-abad,  an  agreeable  and  picturesque  canton,  has 
sometimes  asserted  its  independence  of  the  sovereigns  of  Persia.     Its  city  bears 
the  name  of  the  canton,  and  has  manufactures  of  silk  and  of  wool.     The  neigh- 
bourhood produces  a  valuable  root  used  as  a  red  dye  for  the  beautiful  stuffs  of  Persia. 
The  port  of  Meshehed-Ser  exports  cotton,  indigo,  and  Indian  drugs.     At  Ashraf,  a 
place  containing  4000  houses,  Shah  Abbas  wanted  to  establish  his  resi-  |  Ashraf. 

•  Gmelin's  Travels  in  Russia,  etc.  III.  p.  448,  (in  German.)    Hanway's  Travels  in  Persia,  etc. 
part  II.  chap.  40  and  41.   Forster,  II.  320.  LangleV  French  translation. 

f  Gmelin,  iv.  196.  Compare  iii.  366,  (in  German.)  t  Wahl,  Asien,  i.  p.  540,  note. 

§  Gmelin,  iii.  447—476.    Hanway's  Travels,  part  ii.  ch.  42.     Pietro  della  Valle.  ii.  208,  &c. 

1  Trezel,  in  MS. 
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dence,  and  fit  out  a  navy;  but  the  palaces  of  this  place  went  to  ruin  before  they  were 
inhabited.  Mazanderan  is  said  to  reckon  150,000  families  and  from  6  to  700,000 
souls. 

Taberistan.  |  The  hilly  part  of  western  Mazanderan  is  called  Taberistan,  either 
from  the  name  of  the  ancient  Tapyri,  or  from  an  Arabic  and  Chaldee  word,  signifying 
a  wooded  mountain.  It  is  here  that  a  long  defile,  the  chief  of  the  Caspian  gates, 
leads  from  Rey  to  Arnol.  Another  defile  leads  from  eastern  Mazanderan,  by  the 
district  of  Komis,  into  Khorasan.  The  roads  in  Mazanderan  are  very  bad :  there 
is  no  navigation :  the  boats,  open  and  badly  rigged,  are  neither  fit  to  withstand  the 
waves  nor  the  winds.  Thje  houses  are  built  of  brick  and  mortar,  with  flat  roofs.* 
When  a  traveller  of  distinction  enters  a  village,  the  inhabitants  assemble,  erect  a 
tree  in  honour  of  him,  and  treat  him  with  the  spectacle  of  a  wrestling  match.  The 
Ghilanians  wear  the  connical  bonnet:  that  of  the  Mazanderanian,  mounted  with 
furs,  has  a  long  termination  bent  backward.  The  open  jacket  and  pantaloons  give 
them  more  of  a  European  air  than  the  other  Persians. f 

Two  large  portions  of  Persia  still  remain  to  be  attended  to ;  the  one  consisting  of 
the  declivity  towards  the  Persian  Gulf  and  the  Indian  Seas,  the  other  situated  on  the 
plateau  of  Tartary,  though  the  greater  part  of  this  last  belongs  to  Afghanistan. 
KhusistAn.  |  Proceeding  in  a  south-west  direction  from  Ispahan,  we  first  cross  the 
El-Ahwas  mountains,  anciently  called  Parachoatra^  or  the  Mountains  of  Fire. 
These  are  succeeded  by  a  large  plain,  where  there  is  an  immense  number  of  ser- 
pentine rivers,  and  where  the  atmosphere  is  hot  and  moist.  The  only  tree  to  be 
seen  is  the  palm,  and  rice  the  only  cultivated  crop.  This  is  the  ancient  Susiana. 
Its  capital,  Susa,  or  the  city  of  lilies,  (Sus  being  the  Persian  word  for  a  lily,)  the 
most  delightful  of  all  the  residences  of  the  Great  Kings,  is  now  reduced  to  a  heap 
of  ruins.  Susiana  itself  has  lost  its  ancient  name.  That  of  Khuristan,  under  which 
geographers  have  known  it  since  d'Anville  described  it,  has  also,  according  to  Nie- 
buhr,  nearly  been  forgotten,  and  Looristan  substituted  for  it.  But  some  learned 
orientalists  observe,  that  the  real  general  name  of  the  province  is  Khuristan,  com- . 
I  prehcnding  four  subdivisions.  1.  Kousistan,  corresponding  to  the  coun- 
|  try  of  the  ancient  Uxii,  and  enjoying  a  temperate  atmosphere.  2. 
Khuristan,  the  country  of  the  ancient  Cosscei,  who  were  a  race  of  mountaineers,  for- 
I  midable  for  their  robberies.  This  is  the  same  as  Looristan.  3.  Sou- 
I  sistan,  or  Susiana,  properly  so  called,  and  4.  Elam,  or  Etymai's,  which 
extends  to  the  mouths  of  the  Euphrates. §  The  last  two  are  fertile  countries,  but 
unhealthy,  and  have  been  devastated  by  the  Arabs.  The  tribe  of  Kiab  has  obtained 
,some  celebrity  since  1765,  when  the  Sheik  Soleyrnan  procured  three  English  ships 
shuiter.  |  of  war,  and  made  himself  master  of  the  whole  Persian  Gulf.  The  town 
of  Shuster,  which  is  subject  to  Persia,  consists  of  3000  houses,  and  has  a  good 
trade  in  embroidered  stuffs  and  in  silk. 

From  Shuster  we  may  enter  by  the  city  of  Rasi,  and  by  the  defiles  of  Zindjeran, 
Farsiitan.  |  which  are  ancient  gates  of  Susiana  into  Parsistan,  or  as  it  is  called  by 
the  modern  Persians  Farsistan,  the  Persis  of  the  ancients,  the  finest  province  of  the 
kingdom,  and  containing  the  second  city  in  it  for  importance  and  celebrity.  Accord- 
city  of  shiraz.  |  ing  to  the  account  of  the  traveller  Franklin,  Shiraz,  the  capital  of  Far- 
sistan, is  situated  in  a  fertile  valley,  about  twenty-six  miles  long,  and  twelve  broad, 
enclosed  on  all  sides  by  lofty  mountains.  The  circumference  of  the  city  is  about 
four  miles:  it  contains  2000  houses.  It  is  protected  by  a  wall  twenty-five  feet  high, 
and  ten  in  thickness,  with  round  towers  at  every  eighty  paces.  The  citadel  is  built 
of  brick.  In  front  it  has  a  large  open  space,  furnished  with  a  park  of  wretched 
artillery.  The  mosque  of  Kerim  is  magnificent,  but  in  an  unfinished  state.  The 
modern  Persians  excel  in  painting  with  blue  and  gold,  in  a  way  which  is  particularly 
brilliant  as  well  as  durable.  The  bazar  presents  a  magnificent  assemblage  of  shops. 

*  Forster,  ii.  315.  Langles's  translation. 

f  This  dress  is  figured  in  the  Persia  of  the  Elzevirs,  p.  72.     Trezel  MS. 

*  Hadgi-Khalfeh,  Abulfeda,  etc. 

§  \Vahl  Asien,  j.  600.  Assemanni,  Vibliuth.  Orient,  iii.  1'iirl  ii.  p.  419,  421.  Micliaelis 
Specilcg.  Geograpb.  Ileb.  chapter  ii.  p.  68. 
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The  tomb  of  the  Persian  poet  Hafiz  is  to  the  north-east,  at  the  distance  of  two 
miles  from  the  ramparts. 

There  is  no  place  in  the  world  in  which  provisions  are  more  plenty  or 
of  better  quality  than  at  Shiraz.  It  is  impossible  to  conceive  a  more 
delightful  valley  than  that  in  which  this  city  stands.  Its  fields  are  covered  with  im- 
mense crops  of  rice,  wheat,  and  barley.  Harvest  begins  in  May,  and  is  generally 
over  by  the  middle  of  July.  Plenty  of  fruit  is  eaten  here -of  the  same  species 
which  are  common  in  Europe,  but  much  larger  in  size,  and  much  more  delicate  in 
taste  and  odour,  particularly  the  grapes  and  the  apricots.*  The  climate  is  particu- 
larly fine,  neither  heat  nor  cold  being  experienced  in  the  extreme.  In  spring,  the 
air  naturally  mild  and  pleasant,  is  perfumed  with  the  effluvia  of  the  finest  flowers, 
and  the  eye  is  delighted  by  their  richly  varied  colours.  The  vales  of  Ooroomia  and 
of  Salmos,  to  the  north-west  of  Tabriz,  are  the  only  places  in  the  empire  that  can 
be  compared  with  Shiraz  and  its  autumnal  bounties.  The  garden  nightingale,  which 
the  Persians  call  boolboot-hezar-dastcm,  (the  turdiis  bubilof  Gmelin,)  the  |  Gm»iin. 
goldfinch,  and  the  linnet  unite  at  this  season  their  melodious  accents.  So  many 
pleasures,  added  to  the  politeness  of  the  inhabitants,  and  the  excellence  of  the  police, 
furnish  some  foundation  for  the  boast  of  its  inhabitants,  that  their  city  has  not  its 
equal  in  the  world.  Scenes  so  charming  were  well  fitted  to  inspire  the  genius  of  a 
Hafiz,  a  Saady,  or  a  Ojamy.  The  females,  with  large  black  eyes,  and  celebrated 
for  their  beauty  and  their  attractions,  had  undoubtedly  a  large  share  in  animating 
these  elegant  and  tender  poets.  But  this  joyous  and  peaceful  city  has  not  always 
escaped  the  horrors  of  political  revolution.  More  than  once  taken  by  assault,  it  has 
been  given  up  to  fire  and  pillage. 

We  cannot  proceed  a  step  in  Persia  without  encountering  some  monument  ff  the 
cruelty  of  conquerors,  and  of  human  vicissitudes.  Thirty  miles  north-west  of  Shi- 
raz, and  about  ten  to  the  east  of  the  town  of  Mayn,  are  the  famous  ruins  of  Istakhar, 
or  Persepolis,  the  ancient  capital  of  Persia,  in  which  Alexander  triumphed, 
and  in  a  moment  of  mad  festivity  gave  way  to  the  suggestions  of  a  spirit 
of  wanton  destruction,  of  which  he  almost  instantly  repented.  This  city  was  de- 
stroyed ultimately  by  the  fanatic  Arabs,  as  is  shown  in  a  memoir  by  M.  Langles, 
contained  in  his  Collection  of  Travels.  | 

We  have  no  satisfactory  means  of  ascertaining  the  period  at  which 
Persepolis  was  founded.  The  best  are  perhaps  those  suggested  by  the 
appearance  of  the  most  conspicuous  remains  found  on  the  spot.  Accordingly,  Sir 
Robert  Ker  Porter,  in  applying  to  this  subject  the  exertions  of  an  inquiring  mind, 
aided  by  extensive. erudition  and  correct  taste,  observed  that  the  most  remarkable 
objects  contained  in  it,  viz.  the  Shehel-minar,  of  "Forty  Columns,"  produced  in 
him  the  impression,  that  both  as  a  whole,  and  in  their  details,  they  bore  a  strong 
resemblance  to  the  architectural  taste  of  Egypt ;  a  resemblance  sufficiently  accounted 
for  by  the  early  hostile  intercourse  between  the  two  countries  and  their  interchanges 
of  inhabitants  by  captivity.  About  forty  years  before  the  conquest  of  Babylon  by 
Cyrus,  Nebuchadnezzar  overran  the  whole  of  Egypt,  and  returned  with  the  rich 
spoils  of  the  country,  and  a  multitude  of  captives.  Cambyses,  king  of  Persia,  the 
friend  and  kinsman  of  the  Conqueror,  was  likely  to  share  in  the  ingenuity  and  talents 
of  the  ingenious  among  the  captives  of  the  former;  and  when  Cyrus  afterwards 
added  Babylon  to  his  empire,  \\$  would  then  transfer  them  to  his  own  country,  and 
employ  them  in  the  superb  edifices  of  Persepolis.  Cambyses,  the  son  of  Cyrus,  in 
his  expeditions  against  Amasis  and  Psarnmeticus,  kings  of  Egypt,  carried  off  the 
richest  ornaments  of  its  edifices  to  decorate  his  palaces  of  Susa  and  Persepolis,  and 
took  along  with  him  Egyptian  workmen  to  place  them  properly  in  their  new  stations. 
Other  princes  followed  the  example,  and  Persepolis  became  the  most  splendid  city 
in  the  east.  The  remains  of  the  Shehel-minar  continue  to  bear  testimony  to  this 
fact.  To  describe  them  fully  in  this  place  would  far  exceed  our  bounds, 
and  we  must  refer  the  reader  to  the  account  given  by  the  traveller  now 

*  Franklin's  Journey  from  Bengal  to  Shiraz,  in  Langleb'  Collection  of  Travels,  (in  French) 
ch.9,  14. 

f  Lang-les,  iii.  199.  etc.  (in  French.) 
YOL.  I.— 3  G 


Ruins  of  Per- 
sepolis. 


Period  of  its 
foundation. 


Description  of 
the  Shehel. 
luinar. 


418  BOOK  THIRTY-SECOND. 

mentioned,  which,  in  graphic  description,  ingenious  research,  and  irresistible  interest, 
is  not  exceeded  by  any  writing  in  existence.  From  his  ample  details  we  can  only 
select  a  few  lines  as  a  specimen.  The  royal  palace  of  forty  pillars,  or  Shehel-minar, 
consists  of  a  number  of  buildings,  forming  both  a  palace  of  ample  magnitude,  and 
a  citadel,  or  bulwark  for  the  capital,  on  a  situation  of  a  most  commanding  character. 
This  situation  consists  of  an  artificial  plain,  or  platform,  cut  out  of  a  mountain,  and 
having  a  higher  part  of  the  same  mountain  connected  with  its  eastern  side,  being 
on  the  other  three  sides  at  a  great  elevation  in  a  perpendicular  precipice  from  the 
plain  beneath.  On  the  royal  mountain  to  the  east,  are  the  ancient  sepulchres  of  the 
kings,  consisting  of  artificial  excavations.  The  extent  of  the  faces  of  the  square 
are  1425  feet  in  length  on  the  west  side,  802  on  the  south,  and  926  on  the  north ; 
part  of  the  steep  is  faced  up  with  gigantic  square  blocks  of  dark-grey  marble, 
without  mortar,  but  fitted  with  such  precision  as  to  appear  part  of  the  solid  mountain. 
The  general  height  seems  to  have  been  about  fifty  feet,  though  now  much  lowered  by 
the  accumulation  of  ruins  beneath.  The  only  road  to  the  summit  is  by  an  ascent  of 
steps  on  the  western  side,  forming  a  double  flight.  The  steps  are  broad  and  shal- 
low, and  ten  or  fourteen  of  them  are  cut  out  of  one  block  of  marble.  The  ascent 
is  so  beautiful  and  easy,  that  they  may  be  ascended  and  descended  on  horseback 
with  the  utmost  facility.  On  ascending  the  platform,  the  first  objects  that  meet  the 
eye  are  the  remains  of  two  colossal  bulls,  of  a  noble  form  and  attitude,  indicating 
that  they  were  intended  as  symbolical  representations  of  power.  These  are  sculp- 
tured in  the  lofty  sides  of  an  enormous  portal.  Other  symbolical  representations 
in  basso-relievo  are  found  in  different  places  of  huge  size,  and  rather  strange  mixtures 
of  the  forms  of  different  animals.  From  the  great  platform,  different  others  rise, 
distinguished  by  ruins,  differing  somewhat  in  their  character,  and  the  apparent  desti- 
nation of  the  buildings.  On  one  of  these  are  the  striking  ruins  of  the  magnificent 
Palace  of  Forty  Pillars.  Only  a  few  of  the  pillars  are  standing  entire,  at  different 
places,  but  the  bases  and  other  remains  of  the  rest  still  exhibit  something  of  the 
character  of  I  original  arrangement.  The  former  capitals  and  decorations  of  those 
ture!"  I  which  stand,  and  of  many  of  the  fragments,  lying  on  the  surface  of  the 

heap  of  rubbish,  are  beautiful  and  elegant,  the  taste  different  from  the  Grecian,  yet 
correct  and  commanding  in  the  highest  degree,  and  executed  with  a  delicacy  which 
cannot  be  excelled;  "I  gazed  at  them,"  says  this  traveller,  "with  wonder  and  de- 
light. Besides  the  admiration  which  the  general  elegance  of  their  form,  and  the  exqui- 
site workmanship  of  their  parts  excited,  I  never  was  made  so  sensible  of  the  impression 
of  perfect  symmetry,  comprising  also  in  itself  that  of  perfect  beauty."  The  height 
of  each  column  in  the  colonnade,  to  which,  in  particular,  he  applies  these  observations, 
was  sixty  feet.  These  pillars  seem  to  have  been  the  supports  of  ponderous  roofs 
of  massy  timber.  The  traveller  gives  reasons  for  supposing  that  he  has  ascertained 
tho  precise  part  of  this  building  which  formed  the  banqueting  hall  where  Alexander 
displayed  his  triumph,  in  setting  fire  to  the  fabric ;  the  place  where  the  kings  of  Per- 
sia received  the  homage  of  their  subjects,  displayed  their  magnificence,  and  dispensed 
their  beneficent  orders ;  also  the  private  palace  which  was  appropriated  to  the  do- 
mestic intercourse  of  the  members  of  the  royal  family.  The  numerous  basso  relievos 
are  Highly  valuable,  as  illustrating  the  ancient  costumes  and  manners  of  the  Persians, 
and  their  value  has  been  in  a  great  degree  communicated  to  the  European  reader  by 
the  accurate  plates  of  them  contained  in  the  Travels  now  referred  to,  accompanied 
with  the  author's  exposition  of  their  meaning.  Those  carved  on  the  walls  of  the 
staircase,  by  which  the  platform  is  ascended,  are  numerous,  exhibiting  trains  of 
Persian  subjects  from  the  different  parts  of  the  kingdom,  bringing  presents  to  the 
sovereign,  led  forward  in  small  parties  by  officers  of  the  court  acting  as  masters  of 
the  ceremonies.  In  other  parts  are  figures  of  the  king  on  his  throne,  and  over  him 
a  symbolical  representative  of  him,  in  the  form  of  a  genius,  or  celestial  type  of  the 
earthly  potentate,  conformable  to  the  views  inculcated  by  the  ancient  Persian  religion. 
Guards  of  different  descriptions  are  also  delineated,  and  animals,  partly  exaggerated 
and  symbolical,  and  partly  fair  representations  of  nature,  contributing  to  the  effect 
of  lively  and  extended  ornament.  Battles,  single  combats,  and  other  incidents  in 
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the  Persian  history,  are  here,  as  well  as  in  the  other  Persian  relics  of  antiquity,  re- 
presented sometimes  according  to  nature,  and  at  other  times  by  symbols. 

In  the  same  neighbourhood  is  Nakshi-Roostam,  or  the  mountain  of    Nakshi-Roo»- 
Sepulchres,  where  many  celebrated  sculptures  have  been  cut  in  the     tam* 
white  marble  forming  the  face  of  the  mountain.     On  the  summit  many  sepulchres 
are  cut  out  of  the  solid  rock,  and  others  are  built  of  immense  blocks  of  marble. 
This  summit  is  ascended  with  difficulty,  and  chiefly  by  the  assistance  of  ropes. 


Mourg'Aub,or 
Pasarg&te. 


Between  twenty  and  thirty  miles  from  this  place  are  the  ruins  of 
Mourg-Aub,  shown  by  Mr.  Morier  to  be  the  ancient  Pasargfidm,  a  sa- 
cred city,  occupied  by  the  magi  of  old,  and  containing  the  tomb  of  Cyrus,  the  re- 
mains of  an  ancient  fire  temple,  and  other  buildings,  with  sculptures  which  have 
exercised  the  skill  of  many  learned  persons,  and  are  well  described  in  the  travels 
of  Morier  and  of  Porter.  There  is  a  tomb  here  called  Meshed  Madre-i-Sulieman, 
or  the  Tomb  of  Solomon's  Mother,  a  name  given  at  random  by  the  natives,  and 
which  is  frequently  done  in  such  cases,  showing  the  wide  extended  fame  of  Solomon 
in  the  east.  This  tomb  is  well  described  by  Porter,  who  considers  it  as  the  tomb  of 
Cyrus,  concerning  which  we  have  some  interesting  passages  in  the  historians  of 
antiquity. 

The  other  modern  cities  of  Farsistan,  besides  Shiraz,  are  of  little  importance, 
Komsha,  Karzeroon,  and  Firoozabad,  are  the  principal.  The  only  one  which  me- 
rits particular  notice  is  Yezd,  situated  almost  in  the  centre  of  the  Persian  and  Afghan 
dominions.  Many  geographers  place  it  in  Irak-Adjemi,  and  some  in  Kerman.  It 
is  on  the  road  from  Kerman  to  Ispahan,  and  inhabited  partly  by  Guebres,  or  wor- 
shippers of  fire.  It  possesses  a  manufacture  of  carpets  and  stuffs  of  camel's  wool, 
and  a  great  trade  in  cotton  cloth  and  silk.  The  immediate  neighbourhood  is  well 
cultivated,  and  produces  the  finest  wheat  in  Persia.  Hence  a  Persian  proverb,  that 
"  to  enjoy  life  in  perfection,  a  man  must  eat  bread  from  Yezd,  and  the  fruits  of  Ad- 
zerbidjan,  drink  the  wine  of  Shiraz,  and  possess  a  Georgian  wife."  Yezd  has  4500 
houses. 


Physical  geo- 
graphy. 


Petroleum 
called  Mourn. 


The  forests  which  are  frequent  on  the  mountains  of  Farsistan,  and 
the  waters  which  refresh  its  romantic  valleys,  give  this  province  a  great 
advantage  over  the  arid  plains  of  Irak-Adjemi.  The  oaks,  the  birches,  the  cypresses 
and  lentisci,  adorn  the  mountains ;  the  pomegranate,  the  pine,  the  orange,  and  the 
vine,  enrich  the  level  countries.*  The  horses  have  lost  part  of  their  former  renown, 
but  the  race  of  sheep  with  the  fat  tails  is  preserved.  Yet  even  this  fine  province 
has  deserts  of  considerable  width,  extensive  sandy  plains,  and  many  barren  rocks. 
The  rocks  in  the  neighbourhood  of  Darabgherd  furnish  a  celebrated  and  valuable 
article.  This  is  mourn,  a  kind  of  liquid  petroleum,  perfectly  limpid, 
and  of  an  agreeable  odour. f  The  cavern  from  the  sides  of  which  this 
petroleum  distils,  is  kept  with  religious  care.  It  is  opened  once  in  the  year  by  the 
governor  of  the  district  of  Darab,  and  a  small  quantity  of  the  mourn  is  obtained, 
which  is  sent  to  the  Court  of  Persia.  It  passes  in  that  country  for  a  balsam  of  mi- 
raculous power,  which  immediately  cures  the  most  desperate  wounds. 

The  sea  shores  of  Farsistan  have  two  important  harbours  in  the  pos-  |  Sea  coasts, 
session  of  the  Arabian  sheiks.  The  first  and  most  southerly  is  Abu-Shehr,  which 
the  English  call  Busheer:  here  vessels  drawing  twelve  feet  of  water  can,  at  high 
tide,  lie  close  to  the  doors  of  the  houses.  The  sheik  of  Abu-Shehr  possesses  the 
island  of  Bahrein,  which  enables  him  to  keep  some  armed  ships  of  war  called  gal- 
vettes.  It  is  of  the  greatest  importance  to  the  city  of  Shiraz,  of  which  this  is  the 
nearest  port,  that  the  sheik  do  not  rebel.  Bender-Rigk  is  a  strong  place,  which 
holds  in  dependence  a  considerable  domain. 

There  are  several  independent  Arabs  on  the  shore  of  the  Persian  I  Arab  tribes  of 
Gulf,  and  they  almost  all  live  in  the  same  manner.  They  subsist  by  mari-  |  the  coast- 
time  trade,  and  by  the  pearl  and  other  fisheries.     Their  food  consists  of  dates,  fish, 

*  Franklin,  Journey  to  Shiraz,  i.  p.  53.  &c.  of  Langles's  French  translation.     Chardin,  viii. 
228,  231,  428. 
•j-  Kacmpfer,  Amoenitates  Exotic*,  516,  524.    Langles's  Note  on  Chardin,  iii.  311. 


420  BOOK    THIRTY-SECOND. 

and  dourah  bread.  The  few  cattle  which  they  have  live  also  on  fish.  Each  town- 
ship has  its  independent  chief,  who  receives  from  it  next  -to  nothing  in  the  form  of 
salary  or  revenue.  The  arms  of  these  Arabs  are  muskets  with  matchlocks,  sabres, 
and  bucklers.  When  they  are  at  war  all  their  vessels  are  employed  in  the  service. 
The  Houies.  |  These  tribes,  among  whom  that  of  the  Houles*  is  the  most  powerful, 
all  continue  to  speak  the  Arabic  language,  and  are  generally  of  the  Sonnite  sect,  and 
consequently  natural  enemies  of  the  Persians,  with  whom  they  form  no  alliances. 
The  houses  of  these  Arabs  a«re  so  wretched  that  an  enemy  would  think  it  lost  labour 
to  destroy  them.  As  they  generally  have  little  to  lose  on  land,  if  a  Persian  army 
approaches,  all  the  inhabitants  of  the  towns  and  villages  go  on  board  their  little  ves- 
sels, and  take  refuge  in  some  island  of  the  Persian  Gulf  till  such  time  as  the  enemy 
retires. 

Laristan.  |  Laristan,  a  maritime  stripe  of  which  is  called  Kersamir,  or  the  hot 
country,  has  often  formed  part  of  the  government  of  Farsistan.  Lar,  its  capital, 
possesses  manufactures  of  arms  and  of  silks.  Although  the  soil  is  sandy,  the  coun- 
try is  full  of  orange  and  lemon  trees,  and  tamarinds ;  dates  also  are  in  great  abun- 
dance. They  drink  water  which  is  preserved  in  cisterns,  which  they  carefully  boil 
to  destroy  a  worm  in  it,  which  otherwise  they  believe  would  nestle  between  the  skin 
and  the  flesh,  and  is  as  small  as  a  hair.  Whether  this, account  of  it  in  all  its  minutiae 
be  true  or  not,  such  a  worm  often  makes  its  appearance,  and  it  is  not  till  much  pain 
has  been  endured,  and  even  danger  encountered,  that  it  is  got  rid  of.  This  malady 
Bender  Abbas.  |  is  very  common  almost  along  the  whole  shore  of  the  Persian  Gulf.f  Ben- 
der Abbas,  a  port  situated  opposite  to  the  island  of  Ormuz,  is  better  known  under 
the  name  of  Gomberoon.  It  was  formerly  the  most  noted  resort  of  ships  in  the 
Persian  Gulf,  and  the  general  emporium  for  goods.  The  Portuguese  took  posses- 
sion of  it,  and  in  1614,  Abbas  the  Great,  with  the  help  of  the  English,  drove  them 
out.  The  trade  of  Bender  Abbas  has  now  greatly  declined;  and  even  the  Dutch 
have  abandoned  that  town  and  returned  to  the  island  of  Karek.  The  entrep6t  of 
Bender  Koang.  |  the  English  is  now  at  Bassorah.  Bender  Kceng  is  the  most  frequented 
harbour  between  Gomberoon  and  Abu-Shehr.J  Both  at  Gomberoon,  and  over  the 
whole  of  the  coast,  the  heats  are  sometimes  prodigious ;  and  it  often  happens  that  a 
person  who  imprudently  exposes  himself  to  the  rays  of  the  sun  at  noon  is  suddenly 
killed  by  them.§  The  sugar  cane  thrives  in  this  quarter.  Between  Siraf  and  Baanan, 
in  the  midst  of  an  arid  upland  plain,  a  series  of  rocks  rise  into  view,  which  have  the 
appearance  of  broken  obelisks  or  ruined  towers.  || 

This  whole  shore  is  lined  with  islands.  We  have  just  mentioned  Ka- 
rek, or  Kharedge,  where  the  Dutch,  attracted  by  the  goodness  of  the 
soil,  the  water,  and  the  moorings,  built  a  town  in  1764.  It  is  enclosed  by  coral  reefs 
attached  to  a  limestone  rock. IT  Probably  the  other  islands  are  formed  of  similar 
rocks,  but  not  without  some  exceptions.  Ibn-el-Ouardy  inforrns  us  that  the  island 
Kiihmii.  |  of  Kais  produces  excellent  iron.**  The  largest  and  most  fertile  is  Kish- 
mis,  which  the  Portuguese  of  the  sixteenth  century  call  Queixom  and  Broct.  This 
last  name  reminds  us  that  it  was  the  Oaracta  of  the  ancients.  Of  all  these  and 
other  islands,  shaded  with  cocoa  nuts  and  bananas,  none  has  obtained  a  celebrity 
ormuz.  I  equal  to  that  of  Ormuz;  yet  Ormuz  is  a  bare  rock,  covered  with  red 
and  white  salt  stones,  without  any  water  fit  for  use,  and  almost  without  vegetation. 
Commerce  formerly  made  this  spot  a  storehouse  for  the  treasures  of  the  east.  It 
was  abandoned  and  forgotten  in  1622,  but  of  late  has  attracted  the  attention  of  the 
English,  who  have  formed  an  establishment  on  it. 

Karromn.  |  Kerman,  which  is  extolled  by  the  ancients  for  the  excellence  of  its 
grapes,  its  wheat,  and  its  mines,  is  at  present  known  by  its  beautiful  shawls  of  camel's 
wool,  and  by  its  stuffs,  formed  of  the  silky  hair  of  a  kind  of  goat,  similar  to  that  of 

*  Niebuhr's  Arable,!.  £71,  274. 

|  Koempfer,  Amocnit.  Ex.  525,  &c.    Compare  Chardin,  viii.  473.  (Langley's  edition.) 

*  Journal  communicated  by  an  Arab  to  Mr.  T.  §  Koempfer,  Am.  p.  720,  382. 
I  Idem.  p.  434.                                                       j  Niebuhr's  Travels,  ii.  297.  (German.) 
**  Notices  et  Extrails  des  MSS.  t  ii. 
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Angora.*  It  produces  various  medicinal  drugs  and  gums :  mourn  and  tutty  are 
found  in  it.  It  abounds  greatly  in  roses.  Mount  Khpphez  is  covered  with  an  eter- 
nal verdure  ;  but  the  interior  half  of  the  country  is  occupied  by  a  vast  desert.  The 
city  of  Kerman,  though  flourishing  by  its  manufactures  of  shawls  and  |  Towns, 
stuffs,  seems  to  have  lost  its  ancient  porcelain  manufacture.  The  real  name  of  this 
place  is  Sirdjan.f  The  towns  of  Kermashin,  Velazgherd,  and  Berdashyr,  offer  no- 
thing worthy  of  notice.  Khomda,  or  Hemedan,  contains,  according  to  a  tradition 
among  the  Jews,  the  tomb  of  the  fair  Esther,  and  the  wise  Mardocheus.  The 
maritime  part  of  Kerman,  an  unhealthy  region,  is  called  Mogistan,  which  means  the 
country  of  date  trees. 

Mekran,  on  the  east  of  Kerman,  is  the  Gedrosia  of  the  ancients.  It  |  MekrAn. 
extends  along  the  shore  of  the  Indian  ocean,  as  far  as  the  mouths  of  the  Indus,  and 
is  bounded  in  the  interior  by  Seistan  and  Afghanistan.  In  its  political  condition, 
this  province  is  more  connected  with  the  Afghan  than  with  the  Persian  sovereignty. 
The  most  northerly  and  easterly  parts  of  it,  comprehending  more  than  one  half^  are 
called  Beloochisthan,  and  are  subject  to  the  Afghans.  The  southern  and  western 
are  more  particularly  called  Mekran  ;  but  even  here,  the  influence  of  the  Shah  of 
Persia  is  slight  and  ambiguous.  Chobar,  and  several  other  places  on  the  coast,  are 
subject  to  the  Iman  of  Muscat,  who  thus  enjoys  a  sort  of  ascendency  in  the  mari- 
time parts.  These,  however,  are  poor  and  sandy  deserts.  It  was  here  that  the  army 
of  Alexander  was  subjected  to  such  wretched  privations  in  their  attempt  to  return 
from  India.  The  interior  consists  of  high  mountainous  tracts,  interspersed  with 
fertile  valleys,  supplied  with  water  by  mountain  torrents,  but  containing  no  per- 
manent rivers  which  reach  the  sea.  The  communities  consist  of  similar  materials 
to  those  of  the  other  hilly  parts  of  Persia,  partly  agricultural,  partly  pastoral,  and 
predatory.  There  are  many  different  tribes  and  independent  chiefs,  of  whom  the 
Belooches  are  the  most  numerous.  There  are  also  some  Loori  tribes,  whose  cha- 
racter for  robbery  is  singularly  infamous.  They  murder  in  cold  blood  on  the  slightest 
provocation,  and  abandon  themselves  to  irregular  inclinations  of  all  kinds.  Little 
disposed  to  family  cares  and  affections,  they  rear  few  children,  and  keep  up  their 
number  chiefly  by  manstealing. 

The  women  of  Mekran,  in  general,  are  not  subjected  to  the  same  seclusion  as 
in  other  Mahometan  countries,  and  appear  indiscriminately  in  public.     Further  de- 
tails will  be  reserved  for  our  account  of  Afghanistan.     Seistan,  a  pro-  |  Seistan. 
vince  singular  for  the  melancholy  change  both  of  physical  and  moral  aspect  which  it 
has  undergone,  will  also  be  described  in  the  same  place. 

The  great  province  of  Khorasan,  or  the  "  country  of  the  sun,"  might  |  Khorasan. 
deserve  a  very  extended  geographical  description,  but  we  must  here  confine  ourselves 
to  the  most  remarkable  points.  Conterminous  with  Tartary,  it  is  exposed  to  great 
variations  of  temperature.  The  soil  though  in  many  places  sandy  and  dry,  produces 
in  abundance  all  the  necessaries  of  life,  also  a  large  quantity  of  indigo,  gall  nuts,  and 
good  cochineal.  There  is  a  great  number  of  Turcomans  in  this  province,  which 
furnishes  good  pasture  for  their  flocks.  The  finest  carpets  in  Persia  are  made  in 
Khorasan  ;  and  sabre  blades  are  made  here,  equalling  in  reputation  those  of  Damas- 
cus. The  mountains  furnish  rubis-balais  and  turquoise  stones.  The  high  reputa- 
tion of  the  horses  of  this  country  leads  us  to  believe  that  it  was  the  birth  place  of 
the  famous  Nysean  horses,_so  much  extolled  in  history.  The  ancients  generally 
concur  in  placing  the  Hippobotos,  or  great  stud  of  Persia,  in  the  plains  of  Ray  ;  so 
that  it  was  necessarily  on  the  way  in  travelling  from  Babylon,  or  from  Persepolis  to  the 
Caspian  Gates.  J  The  denomination  of  the  Nysean  plain  is  still  generally  applied, 
though  with  strong  doubts,  to  this  Hippobotos  of  Media.  Adhering  to  these  data,  we 
must  consider  the  Nysean  horses  as  a  race  diffused  through  a  very  wide  country, 
since  there  was  reckoned  in  the  Hippobotos,  150,000  horses,  or,  according  to  some, 
50,000  mares.  But  when  we  find  Xerxes  causing  to  be  led  in  pomp,  before  his  tri- 

*  Olivier,  V.  305—331.  Niebuhr,  Texeira,  &c.      f  Abulfeda,  translated  by  Reiske,  p.  262. 

*  Strabo.  Geog.  xi.  796,  802.     Diod.  xvii.  110.    Arrian,  vii.  13.  Eustath.  ad  Dionys.  Pe- 
rieg1.  v.  1017.  Isidor.  etc. 
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umphal  car,  ten  Nysean  horsea,  consecrated,  and  magnificently  adorned ;  when  we 
find  this  same  monarch  drawn  by  Nysean  horses,  while  none  of  that  precious  breed 
seems  to  have  been  assigned  to  his  guards,  or  to  his  retinue,*  we  are  tempted  to 
think  with  the  learned  Mannert,  that  a  distinction  must  be  made  between  the  great 
Hippobotos,  destined  to  mount  the  whole  of  the  cavalry,  and  the  stud  which  was  ap- 
propriated to  the  king  at  Nysea.  But  it  may  be  asked  what  Nysea  this  was,  among 
all  those  mentioned  in  ancient  writings.  The  royal  studs  of  Persia  were,  by  the  an- 
cients, placed  in  Media ;  this  name,  taken  in  the  very  extended  meaning  given  to  it 
by  Herodotus,  may  include  Hyrcania  and  Parthiene",  and  in  this  case  we  may  consi- 
der Nesa  on  the  Tedzen,  corresponding  to  Nysea  on  the  Ochus,f  as  the  country  of 
the  horses  so  much  valued  by  the  Persian  monarchs. 

Citieu  |       For  half  a  century  the  numerous  towns  of  Khorasan  were  devastated 

by  civil  war,  and  they  are  now  slowly  re-establishing.  Herat,  which  was  formerly 
the  capital  of  Khorasan,  is  now  subject  to  the  Afghans.  J  The  first  Sophi  of  Persia 
Meshed.  |  made  Meshed  the  capital,  which  contained  the  tomb  of  Muza,  one  of  the 
twelve  great  Imans  of  Persia,  whom  he  claimed  as  his  ancestor.  It  consists  of  about 
Nuhaboor.  |  4000  houses.  Nishaboor  is  a  considerable  town  of  about  half  the  size 
of  Meshed ;  Kelat  is  another,  the  birth-place  of  the  famous  Nadir-Shah ;  Nesa  is  an- 
other, rich  in  palms,  in  springs,  and  in  the  tombs  of  saints. §  Roohi,  a  town  of  2000 
houses,  is  the  residence  .of  the  prince  Kelesh  Khan,  the  chief  of  12,000  wandering 
families.  Between  Nishaboor  and  Herat||  are  Meroo-Shajean,  and  Meroo-al-Rood, 
situated  in  the  fertile  vale  of  the  ancient  Margiana,  which  terminates  on  the  confines 
of  the  desert  of  Tartary. 

Dahbun.  I  Khorasan  is  bounded  on  the  west  by  Dahistan,  the  country  of  the  an- 
cient Dahi,  and  by  Djordjan,  which  is  the  territory  of  the  ancient  city  of  Hyrcania. 
These  countries  have  the  same  productions  with  Khorasan. 

Komi*  and  K».  I  To  complete  our  topographical  view  of  Persia,  we  must  make  men- 
biitan.  |  tjon  of  ^  sman  districts  of  Komis  and  Kohistan.-  The  first  canton  ad- 

joining Mazanderan  and  Irak  contains  the  town  of  Damegan.  Here  also  is  said  to 
be  a  fountain,  which  sometimes  sends  forth  a  wind  so  impetuous  as  to  carry  off  men 
and  animals,  and  tear  up  trees  by  the  roots;  it  is  called  Bad-khane,  or  the  house  of 
wind,  sometimes  Tcheshmehi-Bad,  or  the  fountain  of  wind.TT  The  province  of  Ko- 
histan is  a  mere  desert;  it  is  probably  the  crest  of  the  central  plateau  of  Persia. 
Tebbes  is  a  good  town  of  1500  houses.  Some  connect  Kohistan  with  Irak,  others 
with  Khorasan.  The  Persian  geographer,  Hamdoolla,  makes  it  a  distinct  province, 
extending  as  far  as  Gaoor.  A  long  tract,  lying  on  the  south  side  of  the  Hindoo- 
Coosh  range  of  mountains,  in  Afghanistan,  is  called  Cohistan  by  Mr.  Elphinstone,** 
which  certainly  is  altogether  different,  although  those  who  place  Cohistan,  or  part  of 
it,  near  the  mountains  of  Gaoor,  or  Paropamisus,  would  appear  to  connect  them  to- 
gether. 

*  Herod,  vi.  40.  f  Strabo,  xi.    Plin.  vi.  cap.  25.  $  Forster,  Voyage  ii.  243. 

§  Hadgi-Khalfah  on  the  article  Khorasan.  B  Trulhier  MS.  Journal. 

1  Langles'  Note  on  the  Travels  of  Abd-ool-Rizak. 
•*  Account  of  the  kingdom  of  Caubul. 
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BOOK  XXXIII. 
PERSIA  CONCLUDED. 

Jl  Moral  and  Political  View  of  that  Country, 

A  GENERAL  idea  has  already  been  given  of  the  political  condition  of  Persia* 
Our  present  object  is  to  delineate  the  character  of  the  people  whose  country  we  have 
just  described ;  a  subject  which,  though  interesting,  is  confessedly  obscure. 

The  ancient  authors  make  a  general  distinction  between  "  all  the  Scythias,"  and 
"  all  the  Persias."  The  oriental  writers  distinguish  in  the  same  way,  Tooran,  or 
Scythia,  from  Iran,  or  Persia.  On  the  monuments  of  Persepolis  this  iran  and  TOO 
last  name  is  written  Eriene.*  It  is  evidently  identical  with  Jlriane,  known  "a"'andhsey-er" 
to  the  Greeks  ;  but  Ptolemy  and  Eratosthenes  apply  the  name  Jlriane  &**»• 
exclusively  to  eastern  Persia.  The  old  name  of  Iran,  or  Eriene,  seems  to  have 
been  restricted  to  this  part,  in  consequence  of  Persia  and  Media  having  become 
warlike  states,  and  rendered  their  own  names  illustrious.  Herodotus,  however,  gives 
us  a  proof  of  the  general  extension  of  the  name  Iran,  or  Jlriane,  by  telling  us  that 
the  Medea  were  originally  called  Arii.f  The  name  Iran  never  became  extinct  in 
the  east.  The  Armenian  geographer,  Moses  of  Chorene,  who  was  born  almost  on 
the  spot,  includes  under  the  designation  Aria,  or  Ariana,  the  whole  Persian  empire 
in  the  fourth  century. 

The  Scythians  of  Asia  have  always  been  distinct  from  the  Persians,  and  were 
their  constant  and  implacable  enemies.  The  latter  distinguished  the  Scythians  by 
the  name  of  £acce,  or  Sak,  which  signifies  dogs.  J  The  Scythians  appear,  according 
to  some  not  very  good  authorities,§  to  have  founded,  in  fabulous  times,  an  empire 
which  embraced  Persia  and  the  whole  of  western  Asia ;  such  an  empire,  if  it  ever 
had  existence,  has  left  no  traces  behind  it.  History  only  admits  one  known  Scythian 
invasion,  which  took  place  624  years  before  the  Christian  era.  Very  probably  the 
wandering  tribes  of  ancient  Persia,  such  as  the  Cossrei,  the  Uxii,  the  I  Scythian  inya- 
JWardes,  and  other  pastoral  communities,  were  the  remains  of  the  Scy-  J  Slon< 
thian  hordes,  who,  after  they  were  forced  back  into  the  mountains,  continued  to 
infest  the  cultivated  plains  with  their  predatory  incursions. 


The  Parthians,  who,  two  centuries  after  the  death  of  Alexander,  re- 


The  Parthi- 
ans. 


established  in  great  glory  the  independence  of  Persia,  were  Scythians 
or  Sacse,  according  to  some  authors  of  middling  authority.  ||  Herodotus  and  other 
writers  of  greater  weight,  mention  them  simply  as  inhabitants  of  a  province  of  east- 
ern Persia.  Nothing  in  their  habits  nor  in  the  names  of  their  kings  gives  any  indi- 
cation of  a  Scythian  origin. IF  In  short,  we  may  consider  it  as  clear,  that  up  to  the 
great  revolution  effected  by  the  Arabians,  and  the  Mahometan  religion,  Iran,  or  Per- 
sia, has,  in  general,  been  peopled  by  the  same  indigenous  race,  divided  into  different 
nations,  and  speaking  the  same  language,  though  with  differences  of  dialect. 

This  conclusion,  as  drawn  from  historical  testimony,  might  receive  I  Ancient  lan- 
additional  elucidation  by  a  comparison  of  the  early  idioms  of  Persia,  if  j  surges. 
time  and  barbarism  had  left  us  complete  and  incontestible  monuments  of  that  kind. 
The  following  are  the  facts  which  criticism  has  collected  on  this  subject. — The  most 
ancient  dialect  is  the  Zend  language,  in  which  the  sacred  books  were  I  TheZend. 
written,  which  go  under  the  general  name  of  Zend-Avesta,  books  which,  |  zend  Aresta. 
though  not  perfectly  authentic,  certainly  contain  very  ancient  traditions,**  and  most 

*  LangleV  Notes  on  Chardin,  iii.  261.    Wahl,  Asien.  i.  222. 
f  Herodot.  vii.  6.  2.  4=  Plin.  vi.  17.  Solin,  c.  4.  9. 

§  Justin,  Hist.  ii.  cap.  3.     Eusebe,  Chronicon  Paschal. 

||  Justin  i.  cap.  11.     (It  is  of  the  Parthians  that  Ammian.  Marc,  speaks,  xxi.  Compare  xxiii. 
at  the  end.) 

1  Kichter's  historical  and  critical  essay  on  the  Arsacides  and  Sassanidcs. 

**  /end-Avesta,  a  work  of  Zoroaster,  &,c.  by  Anquetil  du  Perron,  1771.     Kleuker's  trans- 
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probably,  some  fragments  anterior  to  the  alleged  description  of  the  manuscripts  of  the 
Magi,  which  is  attributed  to  Alexander.*  It  is  repugnant  to  common  sense  to  call  that 
language  a  jargon  invented  at  random  by  the  modern  Guebres;  but  it  is  difficult  to  as- 
certain the  places  where  it  was  spoken.  Those  who  most  strenuously  support  the  au- 
thenticity of  the  Zend-Avesta,  vary  between  Bactra,f  the  most  easterly,  and  Adzer- 
bidjan,the  most  westerly  country.  J  Perhaps  it  was  never  a  vulgar,  but  always  a  sacred 
language,  like  the  Sanskrit,  with  which  it  possesses  many  radical  terms  in  common. 
The  Pehievi.  |  The  Pehievi,  or  Pehloowan  dialect,  that  is  to  say,  the  idiom  of  the  war- 
riors and  heroes,  seems  to  have  prevailed  in  Irak-Adjemi,  or  the  Great  Media,  and 
among  the  Parthians.  It  has  even  been  said  that  this  was  the  only  dialect  spoken  at 
the  court  of  Cyrus,  and  that  of  the  jParthian  kings.  It  is  mixed  with  many  Chaldean 
and  Syriac  words,  but  is  not  a  mere  dialect  of  the  Chaldee,  as  Sir  William  Jones 
seems  to  think.  §  According  to  some  authors,  the  Pehievi  was  likewise  in  uso 
among  some  tribes  in  the  north  of  Persia,  and  among  others  the  Paddans  of  Shir- 
wan.  ||  The  Turkish  geographer  says  that  it  is  spoken  in  one  part  of  Farsistan. 
The  sacred  books  were  translated  into  this  language,  and  in  it  there  are  several 
inscriptions  of  the  times  of  the  Sassanides.lT  But  by  degrees,  the  princes  of  this 
dynasty  (who  reigned  from  the  year  211  to  632,)  banished  the  Pehievi  to  the  moun- 
The  Parsee.  |  tains  of  Parthicne,  and  even  introduced,  by  express  laws,  the  use  of  the 
Parsee,  or  the  dialect  of  Farsistan.  This  language,  softer  than  the  Pehievi,  which, 
in  that  respect,  excelled  the  Zend,  must  have  long  had  the  ascendency  in  the  Persian 
monarchy.  It  is  the  only  one  which  furnishes  an  explanation  of  almost  all  those 
Persian  names  which  were  known  to  the  Greeks  and  Romans.**  When  the  Arabians, 
in  the  seventh  century,  invaded  Persia,  the  Parsee,  banished  from  the  court,  lost  its 
high  reputation,  and  when  it  was  meant  to  be  restored  to  its  former  rank,  under  the 
Dilemites  in  977,  it  was  now  corrupted  by  a  large  intermixture  of  Arabic.  Yet  great 
poets  and  able  orators  formed  it  into  a  rich  and  harmonious  language,  distinguished 
Modem  Per-  under  the  name  of  the  modern  Persian.  The  ancient  Parsee,  used 
fian'  among  the  Guebres,  will  owe  its  immortality  to  the  Sha-Naameh,  the 

historical  work  of  Ferdoosi,  and  the  Statistical  account  of  Indostan,  entitled  Ayeri 
Akbeir,  written  in  1600  ;  for  in  proportion  as  the  true  Parsee  lost  its  predominance 
in  its  native  country,  it  gained  a  fresh  ascendency  at  the  court  of  the  Great  Mogul. 
At  the  present  day  the  modern  Persian  is  banished  from  the  north  of  Persia,  and 
even  from  Tehran,  by  the  ruder  language  of  the  Turks.  The  term  deri,  or  language 
of  the  court,||  is  now  applied  improperly  to  the  modem  Persian,  although  it  is  so 
designated  by  Ferdoosi  in  the  following  passage. 

"  The  language  of  the  Persians  was  divided  into  seven  different  dia- 
lects. Four  of  these,  the  Sooki,  the  Harohi,  the  Sagzi,  and  the  Sewali, 
are  fallen  into  disuse,  and  never  were  esteemed  fashionable,  but  the  case  is  different 
with  the  other  three,  the  Parsee,  the  Deri,  and  the  Pehievi.  The  Parsee  is  distin- 
guished for  its  softness,  and  is  spoken  chiefly  in  the  district  of  Istakhar;  the  Deri, 
derived  from  the  ancient  Persian,  is  celebrated  for  its  politeness  and  elegance. 
Belook,  Maroo-Shazan,  and  Bokhara  are  the  principal  towns  in  which  it  is  spoken. 
Some  authors  add  to  these  Badhakshan." 

Among  these  dialects,  the  Harohi  or  Herwi  was  spoken  in  Khorasan,  the  Segs  or 

lation  of  the  Zend-Avesta,  with  a  commentary,  (in  German.)  Compare  Sir  Wm.  Jones's  letter 
to  M.  Anquetil,  1771.  Meiners  and  Tychs«n'»  different  memoires  in  the  Gottingen  Commen- 
taries ;  but,  above  all,  Richardson's  Dissertation  on  the  Languages  of  Eastern  Nations,  prefixed 
to  his  Persian  Dictionary. 

*  Massoodi  in  the  Notices  and  Extracts,  i.  21.  &c. 
f  Heeren,  Idees,  sur  la  politique,  etc.  ii.  403. 

*  Anquetil  de  Perron,  Zend-Av.  passim.  Wahl,  Langucs  dePOrient,  p.  182. 

S  Adelung.  Mithr.  i.  272.  Sir  W.  Jones's  Description  of  the  Persians,  in  the  Asiatic  Re- 
searches, and  the  Notes  of  M.  Langles. 

|  P.  Angelus  a  S.  Josepho.  Gazophylac.  Pers.  p.  199. 

T  Sylvestry  de  Sacy's  Persian  Antiquities; 

•*  Ueland  de  Keliques  Langx.  Pers.  in  Dissert.  Miscell.  ii.  97,  266.  Adelung.  Mithr.  i.  275. 
Anquetil,  Zend-Avesta,  ii.  &c. 

ff  Dar  signifies  a  gate  and  palace.  We  may  remark  its  affinity  to  the  Danish  dor,  the  Ger- 
man thoi-f  and  the  English  door,  all  meaning  the  same  thing. 
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Persians. 
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Sagzi  in  Segistan,  and  the  Sewali  or  Zabuli  in  Zabulistan,  a  name  given  to  the  Soli- 
man  range  in  the  present  Afghan  territory.  Others  mention  also  the  Sogd,  the 
Khoozi,  and  some  other  dialects.  The  Koord  is  like  the  Pehlevi,  a  mixture  of  Per- 
sian and  Chaldee. 

We  must  now  take  notice  of  a  remarkable  phenomenon  presented  to 
historical  geography  by  the  Persian  language,  both  ancient  and  modern. 
In  all  its  dialects,  and  at  all  periods,  this  language  contains  not  only  a 
great  number  of  German  words,  but  German  inflections,  and  forms  of 
syntax.*  It  contains  also  words  of  Danish,  Icelandic,  and  English,  which  are  not 
German,  but  pure  Gothic  ;f  and  to  complete  these  irregular  coincidences,  it  follows, 
in  some  measure,  the  Icelandic  rules  of  versification,  strange  and  arbitrary  as  they 
are.J  This  resemblance,  not  so  strong  or  so  uniform  as  has  been  maintained  by 
Leibnitz,  who  has  been  always  copied  by  compilers,  is  still  sufficiently  so  to  arrest 
the  notice  of  an  Icelander  taken  to  Shiraz,  and  sufficiently  so  to  enable  us  to  explain 
the  ancient  Persian  and  Scandinavian  names  by  one  another.  Thus  the  city  of 
Pasargadse,  the  name  of  which  signifies,  "  an  entrenched  Persian  camp,"  would  in 
Icelandic  be  Parsa-gard  ;  and  it  is  probably  the  Persian  name  from  which  the  Greeks 
have  made  Pasargadse. 

From  the  resemblance  thus  substantiated,  system-makers  have  ven- 
tured to  draw  a  thousand  conclusions.  The  Goths  and  Germans  they 
have  found  to  be  a  Persian  colony,  and  the  Persian  Kerman  they  make  the  etymon 
for  Germany.  Bold  compilers  have  proceeded  farther.  A  Scottish  author,  who  re- 
vived the  old  error  of  those  who  confound  the  Scythians,  the  GetsB,  and  the  Goths, 
has  ventured  to  trace  from  Persia  to  Scotland  the  imaginary  route  of  a  chimerical 
people,  whom  he  has  formed  from  so  many  heterogeneous  elements.  These  reveries 
vanish  when  we  observe  the  resemblance  of  the  Persian  to  the  Gothic  is  not  stronger 
than  that  of  the  same  language  to  the  Sanscrit,  and  the  other  ancient  idioms  of  In- 
dostan.§  On  the  other  hand,  the  resemblance  of  the  Sanscrit  to  Greek  and 
Latin  is  equally  strong.  ||  In  short,  from  the  recent  observation  of  a  great  critic,  the 
ancient  Sclavonian,  the  resemblance  of  which  to  the  Persian  was  already  known, 
presents  as  much  affinity  with  the  German  and  the  Icelandic,  as  the  modern 
Sclavonian  languages.  U  Thus  all  these  languages  resemble  one  another ;  but  they 
are  all  to  be  referred  to  some  common  but  unknown  origin.  Perhaps  men  of  one 
and  the  same  race  peopled  all  these  countries  previously  to  any  historical  re- 
cords. Or  perhaps  ancient  communications  had  diffused  the  same  ideas  of  civiliza- 
tion, and  had  subjected  to  rules  possessing  great  mutual  similarity  the  sounds  by 
which  these  ideas  were  expressed.  We  are  not  acquainted  with  the  fact;  but  we 
know  that  no  one  of  these  nations  has  a  better  claim  than  another  to  be  considered 
as  the  original  stock. 

The  physical  constitution  of  the  Persians  is  similar  to  that  of  the  Sy- 
rians, the  Arabians,  and  the  Jews.  It  is  on  the  whole  good,  but  the  com- 
plexion even  in  the  northern  provinces  has  a  tinge  of  yellow.  It  even  assumes  some 
degree  of  the  olive  hue,  particularly  in  the  men,  in  the  Farsistan  and  Kerman.  The 
hair  is  black,  the  forehead  high,  the  nose  aquiline,  the  cheeks  full,  the  chin  large,  and 
the  countenance  generally  oval.  People  of  rank  and  wealth  are  often  distinguished  by 

*  Adelung  has  mentioned  221  German  roots  in  the  Parsee.     The  infinitives  end  in  ten,  den> 
&c.    The  prepositive  articles  bi,  mer,  der,  correspond  to  be  ge,  8cc.  in  German.  Mithr.  i.  284. 
•j-  The  following  are  a  few  instances : 

V  }     *™  "°urishing  P»».  C»  ^landio.) 

Thranfd,  food,  do,  Trives,  to  grow  fat,  (Danish.) 

Gneochte,  flock,  do.  Qucfft  flock,  do. 

Khooda,  God,  (Parsee.)  Gkood,  God,  (Swedish.) 

Halao,  pure,  holy,  (Pehlevi.)  Halog,  holy,  (Icelandic.) 

t  Compare  Gladwin  on  the  Rhetoric  and  Poetry  of  the  Persians,  and  the  Scalda.     Iceland 
MS.  or  Olasfen's  Poetry  of  the  ancient  Scandinavians,  (in  Danish.) 

§  Paul,  a  S.  Bartholomeo,  de  antiquitate  etaffinitate  lingze  Zendicx,  Samserdamica:,  et  Ger- 
manicx.  H  Schelgel  on  the  Language  and  Learning  of  the  Indians,  ch,  i. 

1  Schlaezer,  in  his  edition  of  Nestor. 
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a  larger  make.  A  Persian  female  beauty  has  a  middling  stature,  long  black  hair,  large 
eyes,  arched  eye-brows,  long  eye-lashes,  the  complexion  a  fine  carnation  with  a  little 
red,  a  small  nose,  the  mouth  narrow,  the  chin  retiring;,  the  teeth  white,  the  neck  long, 
the  breast  of  moderate  projection,  the  feet  and  the  hands  small,  the  shape  slender, 
and  the  skin  extremely  soft.  The  men  are  generally  robust,  and  well  adapted  for 
military  exercise  ;  but,  from  the  dryness  of  the  air,  and  perhaps  the  prevalence  of 
saline  matter  in  the  dust,  they  are  particularly  subject  to  diseases  of  the  eyes.  Their 
clothing.  |  heads  are  shaved,  and  generally  covered  with  long  crimson  bonnets. 
The  form  and  the  ornaments  of  the  turban  vary  according  to  rank,  wealth,  or  private 
fancy.  Those  of  the  princes  and  grandees  are  covered  with  waving  tufts  of  feathers, 
pearls,  and  diamonds.  The  monarch  alone  wears  on  his  head  the  emblems  of  the 
sun,  or  of  the  terrestrial  globe.*  The  beard  is  sacred  with  the  Persians,  and  culti- 
vated with  the  utmost  care.  For  any  one  to  touch  it  is  an  unpardonable  insult. 
They  often  wear  three  or  four  light  suits  of  clothes  over  one  another,  bound  round 
with  a  girdle.  The  peasantry  wear  only  one  simple  surtout  of  a  square  shape,  but  vary- 
ing in  width  and  length  in  the  different  provinces."!*  The  same  dress,  however,  has  not 
been  invariably  retained.  It  appears  from  some  paintings  in  the  Palace  of  the  Forty 
Pillars  at  Ispahan,  which  represent  the  costume  of  the  age  of  Shah-  Abbas,  that  large 
turbans,  full  mustachios,  and  smooth-shaven  chins,  were  then  the  fashion  in  Persia, 
which  has  now  given  place  to  the  high  narrow  black  cap  of  sheep-skin,  and  the  long 
bushy  beard  ;  the  latter  appendage  having  been  a  costume  of  the  empire  many  cen- 
turies before.  The  women  cover  their  heads  with  pieces  of  silk  of  different  colours. 
The  clothes  of  the  dancing  women  are  shorter  than  those  of  the  men,  but  in  women 
of  condition  they  descend  to  the  toes.J  White,  light,  and  flowing,  this  dress  has  the 
air  of  a  religious  habiliment,  or  a  magnificent  undress.  The  veil  is  rigidly 
worn  in  the  towns.  A  general  fashion  in  the  Mahometan  nations  of  the  east  obliges 
the  women  of  Persia  to  wear  enormously  wide  pantaloons  stuffed  with  cotton.  The 
luxury  of  dress  has  sustained  considerable  retrenchments  during  the  recent  troubles. 
Home*.  |  Their  dwelling-houses,  like  those  of  the  Asiatics  in  general,  are  the 
reverse  of  ostentatious  in  their  exterior,  being  generally  built  of  earth  or  mud,  and 
no  windows  appearing  to  the  view  of  the  passenger.  They  are  almost  all  flat  roofed, 
and  only  one  story  high.  The  only  exceptions  seem  to  be  attached  to  local  situa- 
tions. At  Sultanieh,  the  roofs  are  of  the  shape  of  bee-hives.  At  Lanker-Rood  and 
Dey  Nain,  in  Irak-Adjemi,  those  of  the  old  buildings  resemble  the  roofs  of  mosques, 
and  seem  to  be  the  remains  of  an  old  fashion  prevalent  in  that  part  of  the  country. 
At  a  neat  village,  called  Koorood,  in  the  same  province,  the  houses  have  several 
stories,  with  flat  roofs.  Those  of  the  richer  classes  are  highly  superb  in  the  interior, 
yet  simple  in  every  thing  that  can  be  denominated  furniture.  The  floor  is  entirely 
overspread  with  carpets;  those  of  Herat  being  the  richest  and  finest;  and  nothing 
else  is  required  by  prince  or  peasant  for  seat,  bed,  table,  and  devotional  kneeling,  — 
the  only  difference  being  in  the  quality.  The  custom  of  kneeling  on  their  carpets  at 
their  prayers  gives  those  articles  of  furniture  a  sacred  character,  and  forms  one  rea- 
son for  the  custom  of  visitors  always  leaving  their  slippers  at  the  door.  The  doors 
of  the  apartments  are  of  carved  or  painted  wood,  and  double,  but  always  open  during 
the  day,  the  door-  way  being  filled  by  a  light  curtain.  § 

Mode  of  living.  |  The  Persians  eat  twice  or  thrice  in  the  day.  Their  dinner  is  at  noon. 
Their  best  meal  is  the  supper.  The  favourite  dish  of  the  rich  is  pillaw,  or  boiled 
rice,  variously  dressed.  AVheat  is  the  usual  food  of  the  people.  Melons,  fruits, 
and  confections,  form  the  leading  articles  in  the  Persian  entertainments.  Persons 
of  the  bon  ton  were,  till  lately,  almost  openly  treacherous  to  the  law  of  Mahomet  in 
their  predilection  for  the  profane  worship  of  Bacchus  ;  but  the  common  people  have 
always  been  strangers  to  intoxication.  Their  meals,  ceremonious  and  silent,  never 
exceed  an  hour. 

A  Persian  en-   I      The  following  is  Sir  R.  Ker  Porter's  description  of  an  entertainment 

of  Adzerbidjan  at  Ta- 


*  Wahl.  Asien,  i.  plates  iii.  and  i?.  f  Ibid,  pi,  v.  *  Ibid.  pi.  vi. 

§  Porter's  Travels,  vol.  i. 
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briz.  He  and  his  companions  were  shown  into  an  extensive  saloon,  carpeted  all 
over,  and  with  the  usual  accompaniments  of  nummuds,  which  are  long  and  narrow 
pieces  of  a  thicker  and  softer  substance,  made  of  wool  or  felt.  On  some  of  these 
sat  several  of  the  officers  of  state,  who  rose  on  their  approach ;  and  after  the  usual 
compliments,  the  company  took  their  station,  sitting  cross-legged  on  the  nummuds 
appointed  for  their  accommodation.  When  the  host  entered,  all  the  company  rose, 
and  on  being  re-seated,  he  bowed  to  each  person  according  to  his  rank,  uttering  a 
compliment  suited  to  the  esteemed  importance  of  the  guest.  The  routine  of  the 
entertainment  was  the  following: — Kalioons,  or  smoking  apparatus,  were  presented; 
then  coffee  served  in  very  small  cups,  without  cream  or  sugar;  kalioons  succeeded; 
then  tea  in  larger  cups.  After  this  ten  minutes  were  occupied  in  conversation,  when 
the  minister  gave  a  signal  for  dinner  to  be  brought.  Several  servants  immediately 
entered,  bearing  a  long  narrow  roll  of  flowered  cotton  in  their  arms,  which  they  laid 
down,  and  spread  before  the  whole  company,  who  occupied  both  sides  of  the  room. 
This  napery  was  placed  close  to  their  knees.  The  next  service  was  to  set  a  piece 
of  thin  bread  or  cake  before  each  guest,  to  be  used  as  a  plate  and  napkin.  Then 
came  a  tray  between  every  two  persons,  containing  the  following  articles  of  food: — 
two  bowls  of  sherbet,  each  provided  with  a  wooden  spoon  of  delicate  and  elegant 
workmanship ;  a  couple  of  dishes  of  pillau,  composed  of  rice  soaked  in  oil  or  butter ; 
boiled  fowls;  raisins,  and  a  little  saffron;  two  plates  with  sliced  melons;  two  others, 
containing  a  dozen  kabbobs,  or  morsels  of  dry  boiled  meat ;  and  a  dish,  presenting  a 
fowl  roasted  to  a  cinder.  The  whole  party  along  the  extended  web  being  similarly 
supplied,  the  host  gave  the  signal  for  falling  to ;  at  which  every  back  became  bent, 
every  face  was  brought  close  to  the  point  of  attack,  and  every  jaw  was  instantly  in 
motion.  The  rice,  or  other  victuals,  was,  with  a  dexterity  which  to  strangers  ap- 
peared wonderful,  gathered  up  with  the  fingers  of  the  right  hand,  and  at  the  same 
moment  thrust  into  the  mouth.  No  cessation  could  be  observed  in  the  universal, 
active  transition  of  meat,  melon,  and  sherbet,  from  the  board  to  the  mouths  of  the 
grave  and  distinguished  assembly.  The  sounds  of  mastication  were  particularly 
audible.  At  this  repast  the  foreigners  were  rather  losers  from  their  awkwardness 
and  want  of  success  in  gathering  up  such  dishes  as  were  in  a  comminuted  state. 
The  servants  cleared  away  in  the  same  order  in  which  the  things  had  been  put  down : 
water  was  carried  round,  and  poured  on  their  hands  over  a  basin,  which  they  dried 
with  their  pocket  handkerchiefs.  A  kalioon  with  tea  followed,  and  continued  with  a 
few  interruptions  during  the  conversation,  which  now,  for  the  first  time,  took  place. 
A  fresh  kalioon  finished  the  entertainment,  and  the  company  rose  to  take  their  leave. 
Their  cleanliness,  both  in  their  persons  and  houses,  has  been  praised;  yet  the  com- 
mon people  are  somewhat  slovenly. 

In  Persia  a  native  never  enters  a  room  in  boots  or  slippers,  and  a  compliance  with 
this  custom  is  expected  from  foreigners.  Where  the  unmannerly  pride  of  the  latter 
has  objected  to  it,  and  yet  political  reasons  rendered  it  advisable  to  receive  such  a 
visitor,  means  have  been  provided  for  receiving  him  in  the  open  air.  Another  point 
of  etiquette  is  to  keep  the  head  covered,  and  the  English  gentlemen  in  the  entertain- 
ment now  described  were  obliged  to  dine  in  their  cocked  hats  and  feathers,  though 
somewhat  incommodious. 

The  circumcision  of  the  boys  is  performed  by  a  surgeon.*  The  mar-  I  Marriages,  fu- 
riages  are  conducted  through  the  mediation  of  agents.  The  ward-robe  j  nerah,  &c.' 
forms  the  only  portion.  The  bride  is  conducted  to  her  husband's  house  in  the  night 
with  a  grand  procession,  accompanied  by  the  light  of  flambeaux,  and  instru- 
mental music.  Polygamy  is  allowed,  but  the  first  wife  enjoys  peculiar  prerogatives. 
Their  funeral  processions  are  conducted  with  much  show.  They  raise  superb  tombs 
to  the  rich ;  such  are  those  of  the  twelve  Imans  or  vicars  of  the  prophet,  regarded  by 
the  Persians  as  his  only  legitimate  successors. 

The  luxury  of  the  modern  has  several  points  of  resemblance  to  that  of  the  ancient 
Persians.  Umbrellas,  sedan-chairs,  carpets  for  the  floors,  and  several  other  conve- 
niencies  and  luxuries,  have  been  transmitted  to  us  from  the  ancient  Persians.  Large 

*  "  Mais  celles  des  filles,  pratiqu^e  par  les  Arabes,  est  inconnue  chez  le*  Persans." 
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Treatment  of  I  gardens  afford  a  solitary  walk  to  the  women  of  the  great,  whom  jealousy, 
women.  |  or  conventional  decorum,  keeps  aloof  from  the  view  of  strangers.  But 
though  we  are  led  to  consider  their  home  as  their  prison,  such  is  the  kindly  influence 
of  habit,  that  the  mere  idea  of  giving  even  the  most  handsome  women  more  liberty, 
such  as  an  opportunity  of  being  seen  or  admired,  though  at  a  respectful  distance,  by 
other  men  than  their  husbands,  would  be  considered  as  a  degrading  insult,  pregnant 
with  misery.  Sir  R.  K.  Porter  had  his  curiosity  gratified  with  a  view  of  the  anti- 
room,  or  private  apartment  of  the  prince's  palace  at  Tabriz,  in  which  the  ladies  and 
female  slaves  are  lodged.  It  is  all  rose-coloured,  and  occupies  one  side  of  the  square. 
The  windows  are  particularly  splendid,  their  frames  being  subdivided  into  a  variety 
of  fanciful  patterns,  as  stars,  circles,  points,  and  a  thousand  serpentine  conceits, 
flowing  gracefully  into  each  other,  while  the  separations  are  filled  with  the  most  bril- 
liant stained  glass  of  all  colours  and  shades.  Adjoining  to  this  there  is  a  series  of 
elegant  bathing  rooms,  and  spacious  dressing  rooms,  the  walls  of  which  are  covered 
with  mirror  glass,  and  the  floors  laid  with  the  richest  carpets. — Within  the  precincts 
of  the  harem,  the  wives  and  handsome  female  slaves  are  treated  with  great  indulg- 
ence, which  is  sometimes  carried  to  an  imprudent  length,  so  that  these  females,  by 
an  enormous  expenditure  in  frivolous  articles  of  dress,  often  ruin  the  richest  masters. 
The  Persian  ladies  regard  the  bath  as  the  place  of  their  greatest  amusement.  They 
make  appointments  to  meet  there,  and  often  pass  seven  or  eight  hours  together  in 
the  carpeted  saloon,  telling  stories,  relating  anecdotes,  eating  sweetmeats,  sharing 
their  kalioons,  and  completing  their  pretty  forms  into  all  the  fancied  perfections  of  the 
east :  dyeing  their  hair  and  eye-brows,  and  staining  their  bodies  with  fanstastic  devices, 
and  not  unfrequently  with  the  figures  of  trees,  birds,  and  beasts;  sun,  moon,  and 
stars.  This  is  spread  over  the  breast,  as  far  down  as  the  naval,  to  which  point  all 
their  garments  are  open,  for  the  display  of  these  artificial  embellishments.  The 
Persian  mothers  have  the  happiness  of  being  treated  with  the  utmost  respect  and 
Eunuchs.  I  kindness  by  their  children  of  both  sexes,  during  life.  It  is  rather  an  am- 
biguous glory  for  the  Persians,  that  they  have  the  credit*  of  being  the  inventors  of 
eunuchs  as  guardians  to  the  seraglios.  It  is,  at  all  events,  certain  that  the  eunuchs 
were  as  numerous  and  as  powerful  at  the  ancient  court  of  Persepolis  as  at  the  mo- 
dern courts  of  Ispahan  and  Tehran.  The  education  of  the  princes,  so  much  admired 
by  Plato,  was,  like  that  of  the  modern  Persians,  entrusted  to  eunuchs.| 

In  addition  to  an  effeminate  taste  for  trinkets  and  jewellery,  the  Persian  still  pre- 
serves the  ancient  practice  of  painting  his  eyebrows  and  beard  black.  J  The  Per- 
Dancingwo-  I  sian  eunuchs,  and  the  satraps  of  antiquity,  were  entertained  at  meals 
men*  I  with  instrumental  music,  performed  by  the  dancing  women,  whom  the 

Greeks  called  musurges,  and  the  French  bayaderes.  All  that  Suidas  and  Athenoeus 
have  said  of  them  applies  to  the  modern  Persians,  and  might  seem  to  be  copied  by 
Chardin  in  his  more  recent  descriptions. §  The  festival  of  Gulryzah,  or  the  profu- 
sion of  roses,  is  also  of  ancient  origin ;  a  fine  climate,  and  a  profuse  vegetation, 
render  it  perpetual. 

The  great.  |  The  great  people  in  Persia  never  walk  on  foot.  Wheel  carriages  are 
not  known  among  them,  except  one  or  two  specimens  of  European  manufacture  in 
the  possession  of  the  royal  family.  They  always  travel  on  horseback ;  their  bag- 
gage, and  generally  their  women,  being  conveyed  on  camels.  They  travel  in  the 
night,  as  less  exhausting  to  the  constitution,  and  less  threatening  to  their  health,  than 
the  heat  of  the  day.  Following  up  the  same  principle,  the  industrious  inhabitants  of 
some  of  the  manufacturing  towns  make  a  practice  of  spending  some  of  the  sultry 
hours  of  the  day  in  the  public  gardens,  under  the  umbrageous  foliage  of  the  trees, 
where  they  indulge  in  conversation,  and  leisurely  social  enjoyment.  [| 
Barbarout  I  Many  barbarous  modes  of  punishment  now  in  use  are  of  ancient  in- 
puniiumenu.  |  gtitution.  Rebels  were  burned  alive,  or  sawed  in  two.  The  victims  of 

*  Herod,  vi.  Joseph.  Antiq.  Jud.  x.  16.  Step,  on  the  word  Spada. 
•J-  Plato  de  Leg1.  Hi.  Lucian.  in  Eunucho. 

*  Olivier,  v.  271.  Xenophon,  Cyrop.  i.  and  viii. 

§  Athen.  iii.  Suidas  on  the  word  Mwurffi.    Xenophon,  Cyrop.  iv.  at  the  end, 
H  Porter's  Travels  in  Persia,  vol.  i.  p.  389. 


PERSIA.  429 

political  differences  had  their  eyes  put  out,  or  their  ears,  noses,  or  hands  cut  off. 
These  were  amusements  for  the  ancient,  as  they  are  for  the  modern  sovereigns  of 
this  country.*  During  the  civil  contests  which  followed  the  death  of  Kerim  Khan, 
Zackee  Khan  who  usurped  the  government,  coming  to  the  town  of  Yezdikhast, 
made  a  sudden  demand  on  the  magistrates  for  a  sum  of  money  due  to  the  govern- 
ment, which  he  accused  them  of  secreting.  They  denied  the  arrears,  asserted  they 
had  no  money  concealed,  and  that  it  was  out  of  their  power  to  collect  the  sum  he 
required.  On  finding  the  unhappy  citizens  firm  in  their  declarations,  he,  without 
more  ado,  ordered  a  certain  number  of  the  most  respected  characters  in  the  town 
to  be  taken  to  a  rock,  near  a  window  where  he  sat,  and  immediately  hurled  to  the 
bottom  of  the  precipice,  where  they  lay  a  mangled  spectacle  of  horror.  One  of  the 
wretched  victims  still  survives,  a  circumstance  which,  to  those  who  look  at  the 
height  of  the  rock,  appears  miraculous.  The  present  rulers  are  of  a  more  benignant 
character ;  but  the  infliction  of  punishment  is  still  often  too  summary.  Robbery  is 
wisely  treated  with  the  utmost  severity ;  one  of  the  princes  having,  in  a  journey, 
found  a  band  of  mountaineers  in  the  act  of  dividing  their  plunder,  caused  their 
bodies  to  be  dismally  mutilated,  and  sent  them  to  their  friends  and  neighbours,  to 
warn  them  of  the  consequences  which  that  crime  would  now  be  sure  to  bring  after 
it  in  Persia.  How  different  this  from  the  institution  of  regular  trials,  which,  by  the 
delay  and  deliberation  which  they  imply,  accustom  the  offended,  however  powerful 
and  however  justly  indignant,  to  repress  the  acts  which  flow  from  their  resentment ; 
and  how  different  from  those  countries  in  which  tribunals  and  police  are  diffused  alike 
through  every  corner  of  an  extensive  country,  for  it  is  well  known,  that  at  a  distance 
from  the  immediate  presence  of  royalty,  the  licentiousness  of  the  marauder  experi- 
ences little  restraint  from  the  Persian  government.  Mr.  Kinncir  tells  us,  that  he 
saw  two  thieves  built  up  in  a  wall,  where  they  were  left  to  perish. f 

The  ancient  Persians,  like  the  moderns,  after  being  flogged  by  order  |  Servile  ussgci. 
of  the  king,  returned  their  thanks  to  him  on  their  knees  for  attending  to  their  correc- 
tion and  improvement.  J     Marks  of  the  most  shameful  servitude  were  not  in  the 
least  revolting  to  the  ancient  lords  of  Persia,  as  they  are  not  to  those  of  modern 
times.     At  the  present  day  a  courtier  calls  himself  his  master's  dog;  and  we  know 
that  the  Satraps,  under  the  Parthian  kings,  lay  down  at  the  foot  of  the  royal  table, 
and  respectfully  took  such  leavings  of  the  dishes  as  the  monarch  threw  down  to 
them.§   The  genuflexions  of  the  highest  subjects,  and  the  titles  of  bro-  |  Pompous  titles, 
ther  to  the  sun  and  the  moon  which  they  lavished  on  the  Persian  monarch,  did  not 
allow  the  latter  to  believe  himself  mortal.     Like  the  modern  Sophis,  he  lived  inac- 
cessible in  his  seraglio,  surrounded  by  women  and  by  eunuchs.     All  subjects,  with- 
out distinction  of  rank,  are  entitled  slaves.     In  short,  the  ancient  history  of  Persia 
portrays  almost  feature  for  feature  the  same  hideous  spectacle  of  despotism  and  of 
slavery  which  the  modern  annals  of  this  country  present  to  view.     There  is  some- 
thing frightful  in  this  hereditary  succession  of  the  same  vices  and  the  same  atrocities. 
The  present  monarch,  and  the  most  of  his  family,  have  the  character  of  being  in 
some  measure  honourable  exceptions.   They  are  said  to  be  affable  and  humane,  and 
harmonious  among  themselves.     Renouncing  the  intemperate  habits  of  some  of 
their  predecessors,  sharing  in  their  journeys  all  the  toils  and  privations  of  the  lowest 
subjects  with  an  unaffected  ease,  they  cultivate  habits  which  arc  more  manly  and 
better  adapted  to  persons  whose  duties  embrace  the  happiness  and  protection  of  the 
whole  of  society,  while  their  taste  for  information  is  directed  to  all  those  topics  which 
tend  to  the  general  improvement.     It  is  possible  that  by  their  intercourse  with  the 
different  polished  countries  of  Europe,  particularly  through  the  medium  of  well- 
informed  men  who  visit  them,  and  communicate  the  information  and  the  spirit  ^hich 
predominate  in  enlightened  communities,  they  may  lay  the  foundation  for  a.  new 
era  in  the  national  character  and  condition.     If  other  countries  will,  in  their  turn, 
copy  their  habits  of  sobriety,  the  advantage  may  be  reciprocal,  and  it  may  not 

*  Herod,  v.  Plutarch  in  Artaxerxe.     Ctesiaa  in  Pers.  Xenophon  Expedit.  i.    Ammian.  Mar 
cell,  xxiii.  andxxx.    Procop.  de  Bello  Persico,  8tc.  f  Porter's  Travels, 

*  Nicol.  Damasc.  apud  Strab.  xii.  §  Possid.  ap.  Athen.  xiv. 
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be  easy  to  say  whether  they  will  ultimately  receive  or  coaler  the  most  substantial 
advantages. 

Gencni  I  It  has  often  been  said  that  the  Persians  are  the  Frenchmen  of  Asia, 
character.  |  ffrG  inhabitants  of  Shiraz  do  indeed  bear  a  resemblance  to  the  Parisians 
in  the  quickness  and  lightness  of  their  walk,  their  volubility  of  tongue,  their  facility 
at  turning  a  compliment,  the  delight  they  take  in  saying  agreeable  things  about  no- 
thing, and  the  minute  care  which  they  take  of  their  clothes  and  manner  of  dressing. 
The  Persians  have,  in  general,  much  subtlety  and  versatility  of  mind,  hi  this  they 
certainly  exceed.  Chardin,  their  best  apologist,  allows  that  they  are  thievish,  srllislt, 
venal,  and  incapable  of  any  act  of  spontaneous  generosity.  Their  politeness  is  chiefly 
empty  ceremony.  Their  hospitality  is  both  sullied  with  much  vanity,  and  accompa- 
nied by  the  hope  of  being  repaid  with  presents.  They  seem  to  consider  themselves 
as  much  wiser,  and  more  sprightly  than  other  nations;  yet  ttieir  wisdom,  like  that 
of  many  other  countries,  has  not  yet  established  a  permanent  system  of  practical  and 
political  happiness,  for  they  continually  fluctuate  between  anarchy  and  despotism. 
Mild  and  humane  in  time  of  peace,  their  temper  is  completely  altered  in  their  civil 
wars.  But,  victors  or  vanquished,  rich  or  poor,  their  gaiety  and  presence  of  mind 
never  forsake  them :  and  it  often  happens  that  the  most  violent  quarrels  are  succeeded 
by  immoderate  bursts  of  good  humour. 

Religion.  |  The  Mahometan  religion,  which  is  now  that  of  the  greater  part  of  the 
Persians,  has  in  that  country  lost  much  of  its  characteristic  intolerance  and  fanati- 
cism. Being  Shccites,  or  followers  of  Ali,  the  Persians  bear  a  deadly  hatred  to  the 
Turks,  and  others  of  the  sect  of  Omar.  In  the  festival  of  Hosseyn,  the  son  of  Ali, 
one  of  the  greatest  saints  of  the  Persian  sect,  the  streets  of  Shiraz  ring  with  impre- 
cations against  the  Sonnites.*  This  hatred  is  probably  kept  up  by  the  political 
rivalry  of  the  two  empires,  and  no  such  feelings  are  cherished  towards  other  religions. 
In  no  part  of  the  east  are  the  Christians  of  Europe  better  received.  The  Jews 
and  Armenians  arc  subjected  to  grievances,  but  less  so  than  in  other  countries. 

The  persecution  of  the  Guebres  has  now  ceased.  The  reigning  king  even  tole- 
rates, in  spite  of  the  Persian  clergy,  various  Mahometan  sects,  and  among  others, 
the  Ishmaelites,  whose  patriarch  resides  at  Khekh  in  Irak-Adjemi.f  The  clergy 
experienced  a  still  more  marked  affront  under  the  reign  of  the  famous  Nadir.  This 
conqueror, -who,  in  the  prosecution  of  his  profound  but  cruel  policy,  meditated  a 
reunion  of  all  the  Mahometan  sects,  brought  together  one  day  the  mollahs,  or  doc- 
tors in  theology,  and  the  Imans  or  ministers  of  the  mosques,  and  asked  them  what 
use  they  made  of  their  revenues.  "We  employ  them  in  works  of  piety,"  was  the 
answer;  "we  pay  persons  to  offer  prayers  for  the  prosperity  of  the  empire;  we  edu- 
cate the  youth  in  the  public  colleges."  This  despot  thus  addressed  them  in  reply: 
"  The  calamities  which  the  empire  has  now  for  half  a  century  experienced,  demon- 
strate the  inefficiency  of  your  prayers ;  as  for  the  colleges,  I  will  look  after  their 
support:  and  as  rny  soldiers,  the  supports  of  the  religion  and  the  state,  are  the  only 
true  mollahs,  I  ordain  that  your  property  shall  be  confiscated  to  their  use."J  The 
Persian  mosques  differ  from  the  Turkish,  in  having  no  minarets,  a  difference  proba- 
bly rather  founded  in  architectural  taste  and  fashion,  than  proceeding  from  any 
peculiarities  of  religious  opinion. 

The  zabians.  |  It  is  worthy  of  our  notice  in  this  place,  that  there  exists  in  Khoosistan 
a  very  remarkable  Mahometan  sect,  that  of  the  Zabians,  who  have  been  erroneously 
called  Sabeans,  and  thus  confounded  with  the  adherents  of  the  ancient  worship  of 
the  heavenly  bodies  called  Sabeism,  and  also  with  the  people  of  Arabia  Felix  known 
under  the  name  of  Saba  and  Shaba,  which  the  Greek  geographers  have  rendered 
Sabaei.  The  sect  now  mentioned,  though  it  has  some  establishments  in  the  neigh- 
bourhood of  Bassora  and  Lahsa,  has  nothing  in  common  with  the  Sabeans  of  Ye- 
men, nor  with  the  worship  of  the  stars.  It  was  founded  in  the  ninth  century  by  one 
Nassairi;  and  his  religious  books,  written  in  a  Syriac  dialect  approaching  to  the 
Galilean,  show  the  country  to  which  it  owes  its  origin.  §  As  the  Zabians  venerato 

•  Franklin,  ii.  92—95.  |  Rousseau,  in  the  Annales  des  Voyages,  xiv.  279. 

*  Langtes,  Chronological  note  in  Chardin,  x.  211. 

§  Norberg  in  Michaelis,  Biblioth.  Orient,  xv.  p.  126, 143.    Niebuhr's  observations  in  the 
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the  cross,  as  they  employ  a  kind  of  baptism,  and  call  themselves  "the  disciples  of 
John,"  they  were  thought  at  one  time  to  be  a  sect  which  had  originated  along  with 
the  Christian  religion  in  Galilee;  but  this  opinion  has  been  sufficiently  refuted.  Their 
doctrines  approach  nearly  to  those  of  the  Ishmaelites,  and  partly  to  those  of  the 
Guebres.  The  name  of  John,  according  to  a  learned  orientalist,  signifies  "  light," 
and  has  nothing  in  common  with  the  denomination  of  the  Christians  of  St.  John  in 
India.*  Perhaps  it  is  rather  a  remnant  of  the  ancient  Chaldean  fable  on  the  prophet 
and  demi-god  Cannes.  The  Zabians  sacrifice  poultry  along  with  a  ram.  Their 
marriages  are  accompanied  by  several  ceremonies  referring  to  the  preservation  of 
early  virginity,  'f" 

The  sciences  and  belles  lettres  made  a  brighter  figure  in  Persia,  under  the  sophis, 
than  in  any  other  country  of  Asia  subsequent  to  the  time  of  the  caliphs.  The  poems 
of  Ferdoosi,  of  Saadi,  and  of  Hafiz,  have  been  read  with  delight  in  Eu- 
ropean translations.  The  lively  .and  exuberant  imaginations  of  these 
authors  breathe  the  perfume  of  roses,  listen  only  to  the  sweet  notes  of  the  nightin- 
gale, and  live  in  the  world  of  genii  and  of  fairies ;  but  there  is  little  solidity  in  their 
thoughts  or  sentiments.  We  have  in  their  writings  the  picture  of  a  Persian  sun  pre- 
siding over  paradises  and  deserts.  Some  feeble  lights  of  literature  still  subsist,  which 
the  reigning  sovereign  endeavours  to  cherish  and  extend.  The  Arabic,  Turkish, 
and  Persian  languages,  elocution,  poetry,  theology,  medicine,  and  astrology,  are 
taught  in  numerous  seminaries.  Were  it  not  that  Turkey  intervenes  as  a  barrier 
between  European  light  and  the  genius  of  the  Persians,  we  should  probably  find  this 
Asiatic  nation  making  an  extraordinary  step  of  advancement.  In  Persia,  men  of 
learning  are  held  in  esteem,  and  the  most  important  places  are  conferred  on  them ; 
while  in  Turkey  the  most  ignorant  barber  may  be  made  the  mufti,  and  a  porter,  who 
can  neither  read  nor  write,  a  minister  of  state.  J  From  some  of  the  details  contained 
in  this  and  the  preceding  book,  it  will  appear  that  the  powers  of  imitation  and  inven- 
tion, as  displayed  in  the  arts  of  painting  and  of  statuary,  are  not  proscribed  in  Persia 
as  they  are  in  Turkey,  although  the  degree  of  proficiency  has  been  variable  at  differ- 
ent epochs,  and  is  at  the  present  moment  far  from  being  high. 

The  natural  talents  of  the  Persians  have  found  exercise  in  the  career  |  inAutry. 
of  industry.  Chardin  has  given  a  very  minute  description  of  the  manufactures  and 
trade  of  Persia  in  the  seventeenth  century.  The  art  of  embroidering  on  cloth,  silk, 
and  leather,  was  carried  to  a  high  degree  of  perfection.  There  were  manufactures 
of  pottery  in  every  part  of  the  kingdom;  the  best  came  from  Shiraz,  from  Meshed, 
and  from  Yezd.  That  of  Zarang  equalled  the  porcelain  of  China  in  fineness  and 
transparency.  Some  of  it  possessed  the  property  of  resisting  fire,  and  was  so  hard 
and  tough  that  mortars  were  made  of  it  in  which  hard  substances  could  be  pounded. 
The  porcelain  made  in  Kerman  is  renowned  for  its  lightness  and  elegance,  and  it  is 
from  this  province,  then  called  Carmania,  that  Pliny  tells  us  that  a  great  proportion 
of  murrhine  vases  were  brought  to  Europe.  §  These  were  probably  only  a  sort  of 
porcelain  formed  by  a  process  now  lost.  The  manufactures  of  leather,  of  shagreen, 
and  of  morocco,  are  as  old  as  the  Parthian  kings,  and  perhaps  the  days  I  shagreen,  mo- 
of  Cyrus.  ||  They  subsisted  when  Chardin  travelled,  and  are  still  in  a  |  rocco' 
nourishing  state.  The  Persians  are  great  braziers ;  they  employ  the  tin  of  Sumatra 
in  tinning  their  kitchen  utensils.  The  bows  of  Persia  were  the  most  esteemed  of  the 
east,  and  their  damasceened  sabres,  made  of  the  iron  and  steel  of  Indostan,lT  were 
considered  by  Chardin  as  surpassing  the  skill  of  any  armourers  in  Europe.  Their 

same  work,xx.  p.i.  and  Norberg's  reply,  p.  149.  The  same  author,  de  Religione  et  Lingua 
Sabxorum  in  Comment.  Gotting.  xr.  M.  Norberg,  a  learned  orientalist,  and  Professer  at  Lund, 
is  now  engaged  in  a  work  on  the  dialect  and  doctrines  of  the  Zabians. 

*  Tychsen  in  the  German  Museum,  1784,  and  in  Murr's  Journal,  first  number.  Bruns,  in 
the  Repertor.  Orient,  xvii.  p.  25,  &c.  (M.  Langles  is  about  to  publish  the  alphabet  of  the 
Ssaby,  or  Zabians.) 

f  Bollye-la-Gouz  Voyages,  p.  303.    Chardin  vi.48, 143,  &c.  Nieb.  11. 141. 

$  Olivier,  voyage  en  Perse,  chap.  10.  §  Pliny,  xxxvii.  2. 

II  See  the  passages  quoted  by  Mongez,  in  his  memoir  on  the  Persian  costume,  in  the  Me- 
moirs of  the  French  Institute.  Literary  Class  iy.  p,  152,  Compared  with  p,  86. 

U  Chardin  iv.  136,    Langles's  edition, 
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razors  and  other  steel  manufactures  were  also  much  in  request.  They  excelled  in 
the  cutting  of  precious  stones,  and  in  dyeing  colours  which  united  brilliancy  with 
durableness.  Their  glass  manufactures  were  less  deserving  of  notice.  Their  cot- 
ton and  woollen  stuffs,  and  those  made  of  goats  and  camels  hair,  their  silks,  their 
brocades,  and  their  velvets,  had  arrived  at  great  excellence.  The  carpets  so  highly 
valued  came  chiefly  from  the  province  of  Seistan.  Chardin  adds,  that  in  his  time, 
they  were  called  Turkey  carpets,  because  they  passed  through  Turkey  on  their  way 
to  Europe.  The  camel-hair  stuffs  were  generally  made  in  Kerman,  and  those  of 
goats  hair  in  the  mountains  of  Mazanderan ;  but  the  cotton  cloths  came  chiefly  from 
Indostan.  The  making  of  broad  cloths  was  not  known,  and  their  place  was  supplied 
by  a  kind  of  felt.  The  king  himself  had  a  share  in  the  trade  of  silk,  brocade,  carpets, 
and  trinkets,  which  probably  fettered,  in  some  measure,  the  freedom  of  commerce 
in  the  country.  Silks  of  different  fabrics  were  the  staple  commodities.  The  exports 
to  India  consisted  of  tobacco,  preserved  fruits,  particularly  dates,  wines,  horses,  por- 
celain, and  leathers  of  different  colours.  Those  to  Turkey  were  tobacco  and  cook- 
ing utensils ;  and  to  Russia,  manufactured  silks. 

Prewnt  «ute  I  Nor  has  this  state  of  things  changed  as  much  as  might  be  supposed, 
of  the  aru.  |  Excellent  sabres  are  still  made  at  Casbin,  and  in  Khorasan.  The  fine 
quality  of  the  steel  is  known  by  its  waving  clouded  streaks.  They  are  damasceened 
with  gold.  These  blades  do  not  bend.  The  sabres  of  Casbin  cost  from  sixty  to 
eighty  dollars,  but  those  of  Khorasin  are  as  high  as  a  hundred  sequins,  or  upwards 
of  ^=30  sterling.  Among  the  Persians,  as  well  as  the  Turks,  all  metals  are  ham- 
mered cold  ;  even  the  horse  shoes  are  made  in  that  manner.  This  is  said  to  give 
them  greater  solidity.  The  Persians  are  still  acquainted  with  the  silvering  of  glass, 
and  the  cutting  of  diamonds.  They  do  not  seem,  generally  speaking,  to  have  lost 
any  of  the  arts  which  they  practised  in  Chardin's  time,  and  they  have  acquired  some 
new  ones,  such  as  the  art  of  enamelling,  which  they  execute  very  well.* 
Navy.  1  The  want  of  building  timber,  and  the  heat  of  the  climate,  seem  to 

Trade.  |  nave  prevented  the    Persians  from  establishing  a  navy  in  the  ports 

which  they  possess  on  the  Persian  Gulf.  All  their  maritime  trade  is  conducted  by 
foreign^essels.  The  most  lucrative  used  to  be  that  which  they  carried  on  by  Or- 
muz  and  Gomberoon  with  the  English  and  other  nations,  but  their  perpetual  wars 
have  now  ruined  it.  Yet  the  goods  which  annually  enter  the  Persian  Gulf  are  esti- 
mated at  half  a  million  sterling.  Two-thirds  are  brought  by  the  English,  and  the  re- 
maining third  by  the  Moors,  the  Indians,  the  Arabians,  and  the  Armenians.  The 
cargoes  of  the  vessels  consist  of  rice,  sugar,  and  cotton,  Bengal  muslins,  plain, 
striped  or  sewed  ;  spiceries  from  Ceylon  and  the  Moluccas  ;  white  and  blue 
coarse  linen  from  Coromandel,  cardamom,  pepper,  and  Indian  drugs.  Were  Turkey 
in  Asia  in  the  possession  of  European  powers,  the  Persian  Gulf  might  recover  all 
its  ancient  importance.  Caravans  between  Bassora  and  the  Syrian  ports  would  offer 
greater  security  than  the  navigation  of  the  Red  Sea.  The  Danube  might  also  re- 
ceive the  fleets  from  Trebisond  and  Phasis,  loaded  with  the  merchandise  of  Persia. 
On  the  other  hand,  if  the  Afghan  power  were  consolidated  by  the  conquest  of  Bu- 
charia  and  of  Kowaresm,  Russia  would  not  long  delay  to  conclude  a  treaty  with  this 
people,  by  which  she  might  divert  to  the  Caspian  Sea  a  part  of  the  valuable  trade 
which  now  goes  down  the  Ganges,  and  round  to  the  Thames. 

Such  is  the  general  idea  which  we  have  formed  of  the  Persians,  on  comparing  the 
relations  of  travellers  with  one  another.  But  the  sketch  must  be  avowedly  incom- 
pastorai  I  plete,  till  we  take  into  view  the  numerous  pastoral  tribes  dispersed  over 
I  every  part  of  the  territory,  which,  according  to  the  most  recent  accounts, 
form  a  sort  of  second  nation,  almost  independent  of  the  Persians,  and  often  hostile 
to  them.|  We  shall  subjoin  to  the  present  book  a  tabular  view  of  these  different 
Turcomans.  |  nations.  The  Turcoman  hordes  diffused  over  the  northern  part  of  the 
empire,  reckon  420,000  individuals.  The  Efchar  tribe  in  Adzerbidjan,  which  is 
88,000  strong,  gave  birth  to  the  ferocious  but  able  Nadir  Shah.  That  of  Katchar, 
which  consists  of  40,000,  and  which  lives  in  the  neighbourhood  of  Tehran,  has 

•  Beauchamp,  Journal  des  Sgavans,  1790,  p.  736. 
f  See  t]ie  subjoined  table  of  the  Persian  nations. 
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given  Persia  her  present  sovereign  ;  and  the  Turkish  language  prevails  at  the  court 
of  Futteh-Ali-Shah.  The  Koordish  tribes  of  Persia,  among  which  the  |  Koora  tribes. 
Erdilany  are  the  most  powerful,  amount  to  90,000,  not  including  the  agricultural 
Koords.  The  Loor,  or  Loorian  tribes,  whose  population  is  estimated  |  Loor  tribes. 
at  140,000,  chiefly  roam  among  the  mountainous  countries  between  Khoosistan  and 
Irak,  and  which,  from  them,  have  received  the  name  of  Looristan.  They  speak  a 
dialect  of  their  own,  which  still  sufficiently  resembles  the  Koordish  language  to  be 
sometimes  confounded  with  it.*  As  Hadgi-Khalfah  maintains  that  three  languages 
are  spoken  in  Farsistan,  the  Parsee,  the  Arabic,  and  the  Pehlevi,  we  may,  with  con- 
siderable probability,  infer  that  the  Loorish  language,  the  only  dialect  now  known  in 
Fars,  besides  the  Arabic  and  Parsee,  is  the  Pehlevi,  or  at  least  a  dialect  of  that  an- 
cient language.  The  coast  of  the  Persian  Gulf  is,  in  a  manner,  given  up  to  the 
Arab  tribes  already  described ;  but  there  are  also  in  the  interior  some  |  Arab  tribes, 
wandering  tribes  of  the  same  nation,  amounting  to  90  or  100,000  persons.  A. par- 
ticular class  of  them  seems  to  bo  formed  by  the  Ghelaky,  in  the  mountains  of  Ghi- 
lan,  who,  within  their  own  community,  speak  a  peculiar  idiom,  while  the  Ambarlins, 
or  inhabitants  of  the  valleys,  speak  a  dialeet  of  the  Persian. j  The  Paddars,  the  Has- 
sarais,  and  other  tribes  who  are  little  known,  wander  along  the  banks  of  the  Araxes. 

All  these  wandering  hordes  receive  among  the  Persians 'the  common  appellation  of 
Elaut.  They  have  long  constituted  the  principal  strength  of  the  Persian  armies,J 
and  it  is  by  them  that  the  country  has  been  ..revolutionized,  as  the  Roman  empire 
was  overthrown  by  the  Goths,  An  Elaut  always  affects  a  kind  of  independence,  and 
measures  his  deference  to  civil  authority  by  his  existing  situation  ;  obeying  on  the 
side  of  his  stream,  or  disobeying  in  the  fastness  of  his  mountains.  On  this  account, 
as  a  check  to  this  unconnected  and  wilful  political  character,  the  fashion  has  arisen 
of  drawing  their  principal  chiefs  to  court,  where  many  of  them  are  found  mingling 
the  refinements  of  the  capital  with  their  bolder  habits  ;  delegating,  in  the  mean  time, 
their  authority  over  their  tribes  to  the  chiefs  next  in  rank.  With  a  government  and 
people  who  have  a  nascent  taste  for  national  improvement,  this  arrangement  may 
in  time  become  productive  of  all  the  most  important  advantages  of  an  extended  repre- 
sentation. 

Of  all  'these  tribes,  none  has  made  so  much  noise  as  the  Afghans,  |  TI.C  Afghans. 
called  in  India  Patans,  who  are  'generally  considered  as  belonging  to  the  Persian 
empire,  and  occupying  its  eastern  provinces  ;  but  having  for.  a  long  time  maintained 
an  independent  government,  will  be  described  in  another  book. 

Table  of  the  Geographical  Positions  of  Persia  Astronomically  observed. 


Names  of  Places. 

Long.  B. 
from 
London. 

Latitudes. 

Observers. 

leg.  mini  sec. 

leg.  min.  see. 
36  34  4:5 
35  39  55 
36  1  1  0 
38  4  0 
32  24  34 
32  7  11 
27  8  0 
27  21  15 

28  59  0 
29  36  37 
34-  23  35 

Trezel. 
The  same. 
.Beauchamp. 
Major  Menteith  and  Mr.  Brown. 
The  same. 
Trezel. 
The  same. 
The  same. 

Niebuhr. 
The  same. 
Simon,  French  consul.     See   the 
Phil.  Trans.    1755,  vol.  XLIX. 
p.  251,  and  Zach's  Corresp.  III. 
571,  &c. 

Tehran      

49    5:5    15 
46   25      0 
51    50    15 

Tauris,  or  Tabriz    -     - 

Yezd    

T  nr 

Abu-Shehr,    (or    Bender 
Boosher)    -     -     -     - 
Shiraz       r     -     -     -     - 
Sina,  or  Sneirne      -     - 
(probably  Sinne,or  Sen- 
ney,  in  Koordistan.) 

*  Compare  Otter's  Travels,  i.  267.  (in  German.)     Sanson's  Travels  in  Persia, 
f  Gmelin's  Travels  in  Persia,  iii.  350  and '352.  (in  German.) 

*  Abdool  Kerym's  Journey  from  India  to  Mecca,  p.  37.  (Langles's  translation.) 
VOL.  I — 3  I 
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Comparative  Table  of  the  Ancient  and  Modern  Divisions  of  Iran  or  Persia,  including 
Afghanistan,  or  Eastern  Persia.* 


Modern  Provinces. 

Ancient  Provinces. 

Chief  Towns. 

Sovereigns. 

Shirwan      -     -     - 

Albania. 

Shamakie,  Sec. 

Russia  or  khanswho 

N.  B.  For  the  sub- 

See Book  XXV. 

See  Book  XXV. 

arevassalsofRus- 

divisions  see 

sia. 

Book  XXV. 

Shooshe. 

Erivan,  or  Persian 

Armenia. 

Armenia  Persica. 

Erivan  -     -     -     - 

Futteh-Ali, 

See  B.  XXVII. 

See  Book  XXVII. 

tfackshivan. 

Shah  of  Persia. 

EChoy. 

Adzerbidjan    -     - 

Media  Atropatene 

Tauris. 

The  same. 

Ardebil. 

Magara. 

Urmia. 

Ghilan  -     -     -    - 

Country  of  the  Gelae 

or  Cadusii    -     - 

Recht    -     -     -     - 

The  same. 

*Dylem. 

Astara. 

District  of  Leng- 

Einselly. 

keran. 

Lengkeran. 

Khan  dependent  on 

Russia. 

Mazanderan    -     - 

Western  part  of  the 

Satrapy  of  Hyr- 

(Annexations.) 

cania. 

Balfroosh    -     -     - 

Futteh-Ali-Shah. 

1.  Taberistan. 

Country  of  the  Ta- 

pyri. 

Sari.     >•-.' 

2.  Djordjan  -     - 

Hyrcania  propria. 

Astrabad. 

3.  Dahistan    -  -  . 

Country      of      the 

$  Ashraf. 

Dahse. 

£  Amol. 

Khorasan    -     -     - 

Parthyene  -     -     - 

Meshged    -     -     - 

The  same. 

Nishaboor 

Toon 

Asia     "V-  •-.',-    - 

Herat     -    ifcjaU  ^ 

The  king  of  the 

Afghans. 

Rooki    -    /"  >-:;*5J 

Khan  almost  inde- 

pendent. 

Margiana   -     -     - 

Maru-el-Rud  -     - 

Usbeks  of  Bokhara. 

Irak-Adjemi    -     - 

Media  Magna 

Ispahan    .  ,-    :-, 

Futteh-Ali-Shah. 

*Isfahaun     -     - 

Teliran. 

*Kom     -     -     - 

Kashan. 

*Kashan       -     - 

Kom. 

*Rey-     -    -    - 

Media  Rageiana 

Kasbin. 

*Hamadan,  Sec. 

Cambadene, 

Hamadan. 

(Annexations.) 

(Isidor.) 

Kirmansha,  Sec. 

Kohestan     -     - 

Tabiene      -     -     - 

Tebbes. 

Komis     ... 

Comisene  -     -     - 

Persian  Koordistan 

Part  of  Assyria,  Sec 

Senney  -    -     -     - 

The  same. 

Shaush-Poolat 

Independent   tribes 

of     Mekris    anc 

Bilbas. 

Khooristan      -     - 

Susiana  (a  satrap.) 

Sooster,  or 

Tchootchter. 

Futteh-Ali-Shah. 

•  The  table,  as  given  by  the  author,  is  translated  here  entire,  although  the  more  precise  in- 
formation which  has  been  obtained  since  the  original  work  appeared  has  led  us  to  give  the 
Afghan  empire,  in  Eastern  Persia,  a  separate  place.  See  Book  XXXV. — TB. 
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Modern  Provinces. 

Ancient  Provinces. 

Chief  Towns. 

Sovereigns. 

1.  Housistan   -     - 

Countries     of    the 

Uxii. 

2.  Sousistan     -     - 

Susiana  propria. 

3.  Khoosistan,  or 

Loo  ri  stan, 

Country  of  the  Cos- 

scei,  or  Syro-Me- 

dia. 

4.  Elam      -    -     - 

Arab  tribes  scarcely 

subject. 

Farsistan    -     -     - 

Persis,    or    Persia 

Propria  .,  ••'*''  >y 

Shiraz   -     -     -     - 

Futteh  Ali-Shah. 

1.  Khooreh 

Ashek      -     - 

Parsetacene. 

Komsha. 

2.  Kobaad. 

Yesdekast. 

3.  Shapoor. 

Kazeroon. 

4.  Ardshir. 

*Kermass  or   Shif- 

*Mesambria,  '(i.  e. 

,  el-Bahr. 

southern  coast.) 

5.  Arradjan. 

Bender-Rigk. 

6.  Dshiaur. 

Bender-Aboosher. 

"(Firoozabad.) 

Firoozabad. 

r.  Darab. 

Dasargadae       -     - 

Aberkhou. 

8.  Istakhar. 

Persepolis  -    -  y  -< 

Darabgherd. 

9.  Aberkon. 

10.  Yezd       -     - 

isatichae  of   Ptole- 

my. 

Laristan      -     -     - 

PartofMesambriza, 

or  Persis  Mariti- 

ma. 

Laar,  or  Lar    -     - 

Futte-AH-Shah. 

*Part  of  Kerme- 

sir. 

Taroom. 

*Hormooz,  a  pro- 

Funit. 

vince    in     the 

middle  age    - 

rlarmuzia. 

Bender-Abbas,     or 

(Arab  Sheik  depen- 

Gomberoon. 

dent  on  the  Iman 

of  Muskat.) 

Kerman      -     -     - 

Caramania       -     - 

Kerman  or  Sirdjan 

Sirdjan. 

Berdsheer. 

Futte-Ali-Shah. 

*Berdasheer. 

Velasgherd. 

*Velasgherd.  Sec. 

Mogistan     -     - 

Minau. 

Gedrosia,  with  the 

•  >  '  *  '                        :  ».'*'•  :' 

coast  of  the  Ich- 

T\i    - 

Oneor  more  princes 

thyophagi    -     - 

or  varli,  indepen- 

dent, or  nearly  so. 

,  *Malan      -     - 

Country  of  the  Ara- 

Kieh. 

bitae  and  Horitae. 

Pendjpour. 

Malan. 

Seistan  -     -     -     - 
(Seghistan.) 

Drangiane  -     -     - 

Zareng  -     -     -     - 
Firra. 

The  Afghans,  or  the 
king  of  Caubul. 

Sacastene,  (oiF  Isi- 

dorus.) 

Dergasp. 
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Table,  continued. 


Modern  Provinces. 

Ancient  Provinces. 

Chief  Towns. 

Sovereigns  in  1810. 

Bokhadje    -     -     - 

The  Afghans,  or  the 

1.  Arokhadje. 

Arachosia. 

Bamian. 

king  of  Caubul. 

2.  Bamian    -     - 

Paropamisaae, 

3.  Ghaur      -     - 

(their  country  .) 

Kaubul,  or  Afghan- 

istan -     -     -     - 

Paropamisadae, 

Caubul  -     --- 

The  same. 

1.  Kandahar. 

(t-heir  country.) 

Kandahar. 

(JV*.  B.  Afghanistan 

2.  Peria. 

Peshawer. 

is  a  name  some- 

3. Kasaridjat. 

times  applied  to 

4.  Thooran. 

the  whole  Afghan 

empire. 

Table  of  the,  Nations  that  inhabit  Persia,  taken  from  Manuscript  Journals  of  several 
French  travellers,  including  Eastern  Persia. 

I.  Agricultural  or  manufacturing  nations,  living  infixed  dwellings. 

1.  The  modern  Persians,  called  Tadjiks  or  tributaries  by  the  wanderers.    Con- 
sisting of  a  mixture  of  ancient  Persians,  Tartars,  Arabians,  and  Georgians. 
Number  supposed,  at  most,  ten  millions. 

2.  The  Parsees  or  Guebres,  remains  of  the  Persians  of  the  fifth  and  sixth  cen- 
turies, worshippers  of  fire.  At  Yezd,  &c.    In  Kerman  and  Mekran.    Number 
supposed  100,000. 

3.  The  Afghans. 

a.  Afghans   properly   so  called.     In  Kandahar,  Cabool,  Arrokadje,  &c. 
Number  500,000. 

b.  The  Balloodjes.     See  the  wandering  tribes. 

c.  The  Rohillas,  or  Patans.     In  Indostan. 

4.  The  Ghelaky,  or  ancient  inhabitants  of  Ghilan.     Number  50,000. 

5.  The  Armenians.     In  Armenia  and  Adzerbidjan,  70,000. 

6.  The  Jews.     At  Ispahan,  Shiraz,  Tehran,  Kashan,  35,000. 

7.  The  Zabians.     In  Khoosistan,  10  or  12,000. 

II.    Wandering  tribes,  which  live  by  their  Jlocks,  or  by  fishing,  changing,  or  at 
least  liable  to  change,  their  abodes. 
1.  Tribes  of  the  Turkish  language. 

a.  The  Efshars,  88,000  persons.     In  Adzerbidjan,  and  several  other  pro- 
vinces.    Their  principal  place  is  Urima.     Subdivided  into  Kasemloo 
and  Erechloo. 

b.  The  Kadjars,  40,000.   (Native,  tribe  of  Futte-Ali-Shah.)  Their  nucleus 
at  Astrabad  in  Mazanderan;  at  Meroo  in  Khorasan;  at  Erivan,  &c. 

Subdivided  into  Jokaru  Bashi,  and  Ashaga  Bashi. 

c.  The  Mukaddem,  5000.     At  Maraga  in  Abzerbidjan.     A  remarkably 
brave  tribe. 

d.  The  Dombeloo,  12,000.     In  Armenia;  in  the  neighbourhood  of  Khoy 
and  of  Selmar. 

e.  The  Turcomans,  12,000.     In  Adzerbidjan;  near  Hamadan  in  Irak; 
near  Kazeroon  in  Farsistan. 

/.  The  Talish,  15,000.     In  Mazanderan  and  Ghilan. 

g.  The  Karagheusli,  12,000.     Near  Hamadan. 

h.  The  Bejat,  20,000.  In  Adzerbidjan,  at  Tehran,  at  Neshaboor,  (in 
Khorasan,)  in  Farsistan,  8cc. 

i.  The  Shasevend,  14,000.     Near  Ardebil  and  Key. 

k.  The  Djisvanshir,  7000.  At  Shooshe,  in  Shirvan,  vassals  of  the  Rus- 
sians. 

/.  The  DjelaYr.     Number  unknown.     At  Kelat  in  Khorasan. 

m.  The  Fars  Modanloo  ;  in  Farsistan ;   10,000. 
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n.  The  Kodjavend  ;  in  Ghilan  and  Mazanderan ;  4  or  5000. 
Twenty-eight  less  considerable  tribes,  and  of  which  our  accounts  in  detail 
are  uncertain. 

2.  Tribes  of  the  Arabic  language. 

(1.)  Arab  shepherds  introduced  by  Tamerlane. 

a.  The  Bestanie  ;  at  Bestan  in  Khorasan,  12,000. 

b.  TheThooni;  in  Khorasan;   15,000. 

c.  The  Djindaki ;  in  an  Oasis  of  the  great  salt  desert. 

d.  TheAgakhani;  in  Low  Farsistan  ;    15,000. 

e.  The  Ahwas ;  in  the  plains  of  Khoosistan. 

f.  The  Athullai,  in  Kerman  ;  6000.     Three  other  tribes  of  8000  or  9000 
each. 

(2.)  Arab  fishermen  on  the  sea  coast. 

a.  The  Beni-Kiab,  in  Khoosistan,  (Elam.) 

b.  The  Arab  Hindian  ;  on  the  shores  of  Farsistan. 

c.  The  Beni-Hoole ;  the  same. 

d.  The  Arab-Lindje,  (perhaps  of  the  town  of  Lundje;)  the  same. 

3.  Tribes  of  the  Loorish  language. 

a.  The  Zend,  near  Ispahan,  and  in  the  north  part  of  Farsistan;   12,000. 

b.  The  Lekes,  in  Farsistan  ;  20,000.  . 

c.  The  Khogiloo,  the  same;   15,000. 

d.  The  Zingueneh,  environs  of  Kirmanshah: ;  6000. 

e.  The  Feili,  in  Looristan,  between  Sooster  and  Kirmanshah  ;  40,000. 
/.    The  Bactyari,  in  Looristan,  between  Sooster  and  Ispahan ;  30,000. 

•5>vk  g.  TheKerroos;  environs  of  Khamse ;  from  8  to  10,000. 
h.  The  Kara-Zendjiri,  near  Kirmanshah,  7000. 

4.  Tribes  of  the  Koordish  language. 

1.  In  Koordistan.  •( 

a.  The  Mekris ;  independent,  able  to  muster  3000  horses  in  one  day. 

b.  The  Bilbas;  independent,  scattered;  able  to  raise  15,000  men  and  5 

or  6000  houses. 

c.  The  Giafs ;  inhabiting  the  states  of  Abdul-Ramal,  an  independent  chief; 
4  or  5000  families. 

d.  The  Goorars;    environs  of  Senney,  subject   to  the  valhi  or  Persian 
governor. 

e.  TheBaras;   1000  families.  ~)  ,, 

f.  TheSunsur;   1200  families.  /Country  and  political  state  the  same 

g.  The  Leks;  1000  families.  J  as  the  Goorars' 
h.  The  Kotchanloos ;   10,000  persons. 

i.   The  Shagaghis;    15,000  souls.     A  peaceful,  agricultural,  and  happy 
tribe.     Distributed  through  Adzerbidjan. 

2.  Out  of  Koordistan. 

a.  The  Reshevend ;  in  the  canton  of  Taroon,  near  the  defile  of  Rootbar, 
between-Irak  and  Mazanderan,  10,000  persons. 

b.  The  Pazequi,  between  Rey  and  Tehran,  3000*  .V' 

c.  The  Zafferanloo;   10,000  persons,  in  Khorasan. 

d.  The  Erdelani ;  in  Khoosistan. 

e.  The  Boinoord  ;  in  Khorasan ;  8000  persons. 

f.  The  Modenloo;  in  Mazanderan;   4000.  % 

g.  The  Embarloo,  &c.  &c. 
5.  Tribes  of  the  Patan  language. 

a.  The  Ballootches,  in  Mekran. 

b.  The  Hyber. 

c.  The  Serwani. 

d.  The  Abdolli  and  several  other  tribes,  descended  of  the  same  stock  as 
the  Afghans,  and  speaking  nearly  the  same  language,  wandering  rather 
as  plunderers  than  shepherds)  or  nomades,  in  the  eastern  part  of  Persia. 

JVbte— In  the  travelling  journals  some  other  tribes  are  mentioned,  such  as  the  Kishlaks  in 
Kersemir  and  Koordistan ;  the  Seides,  who  pretend  to  work  miracles,  and  who  live  in  Adzer- 
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bidjan,  &c.  but  those  manuscripts  which  we  have  had  an  opportunity  of  consulting  give  no 
further  information  respecting  these  tribes. 

We  expect  from  M.  Joannin,  Knight  of  the  Order  of  the  Sun,  first  interpreter  of  the  French 
legation  in  Persia,  a  complete  work  on  the  nomade  tribes  of  Persia.  Messrs.  Ame'dee  Jaubert, 
Master  of  Requests,  Fabvier,  Tr£zel,  and  Treilhier,  French  officers,  have  also  made  various 
remarks  on  this  new  and  interesting  subject,  which  was,  I  believe,  first  brought  into  notice  in 
the  Travels  of  Abdul-Kerym,  (p.  37  of  M.  Langles'  translations.)  We  are  also  indebted  to  M. 
Adrien  Dupre  for  the  communication  of  a  very  complete  table  of  the  nomade  tribes. 


BOOK  XXXIV. 

CASPIAN  SEA. 

Geographical  Dissertation  on  this  $ea,  and  the  ancient  mouth  of  the  river  Oxus  or, 

Gihon. 

FEW  subjects  in  geography  have  afforded  more  matter  of  discussion  than  the  Cas- 
pian Sea.  The  peculiar  nature  of  this  sea  is  one  of  the  most  interesting  subjects 
of  physical  inquiry.  Geographical  criticism  has  formed  a  diversity  of  conclusions 
regarding  its  situation,  form,  and  extent,  though  there  can  be  no  doubt  that  the  sea 
itself  has  continued  unaltered  from  the  remotest  times. 

situation.  j  According  to  the  latest  astronomical  observations  and  local  measure- 
ments, the  Caspian  Sea  extends  from  north  to  south,  in  a  longitudinal  direction, 
nearly  all  of  equal  width,  excepting  a  contraction  which  occurs  at  the  encroachment 
Extent.  I  made  by  the  peninsula  of  Apsheron.  The  northern  end  forms  a  large 
bay,  turning  round  from  the  north  to  the  north-east,  and  approaching  to  the  basin  of 
the  lake  Aral. 

The  length  of  the  Caspian  Sea  may  be  estimated  at  760  miles,  in  a  line  drawn 
from  north  to  south,  that  is,  from  the  bay  of  Kolpinskom,  on  the  west  of  the  river 
Ural,  to  Balfroosh.  This  line,  however,  crosses  the  peninsula  of  Karagan.  Its 
smallest  width  is  113,  and  its  greatest  width,  that  is,  between  Astar  and  Daghistan, 
275  miles. 

JjjSt?of fthee  I  ^ne  situation  of  this  sea,  though  now  well  known,  was  not  ascer- 
Caipian.  |  tained  a  hundred  years  ago.  The  ancients  laboured  under  a  general 
mistake  that  it  was  a  gulf  of  the  Northern  Ocean,  and  this  was  not  corrected  till  the 
Ptolemy's  I  second  century  of  our  era.  Ptolemy  re-established  the  fact,  which  had 
P1*11-  I  been  known  to  Herodotus,  and  perhaps  to  Aristotle.  The  Caspian  Sea 

was  then  restored  in  the  maps  to  the  form  of  a  lake  or  inland  sea,  separate  on  all 
sides  from  the  northern  and  every  other  ocean.*  But,  instead  of.  having  its  longest 
diameter  in  a  direction  from  north  to  south,  it  was  described  as  longest  from  east  to 
west.  Oncj  reason  for  this  view  of  it  was,  that  the  Northern  Ocean  was  still  thought 
to  come  much  nearer  to  it  than  it  did,  and  not  to  leave  room  in  a  northerly  direction 
for  the  dimensions  of  this  sea,  the  total  extent  of  which  was  pretty  well  known. 
Besides  this^the  lake  Aral  being  imperfectly  known,  was  considered  as  part  of  the 
Caspian  Sea.  This  notion  is  shown  to  have  been  entertained  by  the  opinion  which 
the  ancients  had  of  the  mouth  of  the  river  Oxus,  an  opinion  which  will  be  discussed 
in  the  present  book. 

During  the  darkness  of  the  middle  ages,  the  editors  of  maps  confined  themselves 

*  The  passages  of  Herodotus,  Aristotle,  Strabo,  Ptolemy  and  others,  are  "quoted  and  dis- 
cussed in  the  author's  History  of  Geography,  which  forms  the  first  volume  of  the  original, 
though  it  has  not  been  thought  advisable  in  the  present  translation,  to  alter  in  this  respect  the 
order  of  the  work,  by  making  the  history  of  this  science  the  concluding  part.  The  English 
reader  has  in  this  way  more  speedy  access  to  the  most  essentially  interesting  branches  of  the 
subject.  TB. 
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to  the  copying  of  those  of  Ptolemy.  In  this  the  Caspian  Sea  occupied  20  degrees 
from  east  to  west;  the  lake  Aral  was  confounded  with  it;  and  the  Gihon  or  Oxus 
fell  into  it  at  the  place  where  the  city  of  Balk  is  marked  in  our  maps.  The  first 
learned  traveller  who  substituted  actual  observations  for  vague  and  ob- 
scure  traditions,  was  the  English  merchant  Mr.  Jenkinson,  who  travelled 
in  1558  and  1561,  at  the  expense  of  the  Russian  Mercantile  Company 
of  London.  Sailing  from  Astrakan,  he  visited  the  northern  coast,  as  far  as  the  mouth 
of  the  Yemba;  disembarked  at  Mangislak,  from  whence  he  went  to  Bokhara.  He 
distinguishes  the  lake  of  Aral  by  the  name  of  the  lake  of  Kithay.  In  his  second 
journey,  he  went  by  the  Caucasus,  to  the  southern  shores  of  the  Caspian  Sea.  He 
was  succeeded  by  his  countryman  Christopher  Burrough,  who,  in  1580,  crossed 
Russia,  and  embarked  at  Astrakan,  sailed  along  the  western  shores  of  the  Caspian, 
and  determined  by  observation  the  latitude  of  several  points.*  In  1633,  the  learned 
Olearius,  (or  Oelschkeger,  a  native  of  Ascherleben,  and  professor  at  Leipsic,)  who 
accompanied  an  embassy  from  the  Duke  of  Holstein  to  the  Sophi  of  Persia,  ascer- 
tained the  latitude  of  many  points  on  the  western  and  southern  shores  of  this  sea. 

The  whole  of  these  insulated  observations  continued  almost  unknown  to  the  learned 
of  Europe;  at  least  it  would  be  difficult  to  produce  a  French,  English,  or  German 
map  of  the  17th  century,  in  which  the  Caspian  Sea  has  a  form  in  the  least  degree 
approaching  to  the  truth.  That  of  John  Struys,  a  Dutchman,  undoubt-  Map  of  John 
edly  the  most  conspicuous,  sets  down  Astrakan  on  the  eastern  shore,  stray* 
and  places  the  islands  of  the  Wolga  in  the  middle  of  the  sea.t  It  was  reserved  for 
Russia  to  find  out  the  truth.  The  possession  of  the  city  of  Astrakan,  and  the  exten- 
sive schemes  of  Peter  I.  created  doubts  on  the  form  of  this  sea.  Then  travels  and 
hydrographic  surveys  threw  -additional  light  on  it,  jlill  maps  were  at  last  constructed 
which,  though  rude,  exhibited  much  new  truth  in  the  midst  of  a .  cloud  of  error. 
These  maps,  prepared  from  the  year  1700  to  1710,  by  Kirilow  counsel-  First  Russian 
lor  of  state,  Admiral  Soimonow,  and  Vice-Admiral  Cruys,  a  Norwegian,  J  Map»« 
are  now  become  very  scarce  even,  in  Russia.  In  1717,  Peter  I.  employed  some 
Dutch  navigators  to  explore  the  Caspian  Sea.  These  were  engaged  for  three  years 
in  drawing  a  chart  under  the  direction  of  one  Charles  Van  Verden.  The  Czar, 
during  his  visit  to  Paris,  had  frequent  conversations  with  the  learned  geographer  De 
lisle, §  and,  at  the  request  of  this  academician,  caused  the  chart  of  Van  Verden,  (to 
which  he  had  himself  given  some  assistance,)  to  be  sent  to  the  Academy  of  Sciences 
of  Paris,  and  likewise  that  of  Vice-Admiral  Cruys,  neither  of  which  took  any  notice 
of  the  longitudes.  On  examination,  Delisle  found  them  still  to  labour  under  glaring 
mistakes.  That  of  Cruys  placed  Astrakan  on  the  eastern  shore  of  the  Caspian ;  the 
same  places  were  laid  down  twice,  at  a  distance  of  nearly  300  miles ;  the  latitudes, 
which  at  that  time  might  have  been  easily  ascertained  within  four  or  six  minutes  oi 
the  truth,  were  five  or  six  degrees  wrong.  The  French  academician  published  the 
four  different  representations  of  the  Caspian  Sea,  from  the  data  furnished  by  Ptolemy, 
by  Abulfeda,  by  Cruys,  and  by  Peter  I.  and  added  to  them  a  new  critical  sketch, 
from  the  observations  of  Burrough,  Jenkinson,  and  Olearius.  || 

Twenty  years  elapsed  before  any  attempt  was  made  to  improve  the  geography  of 
these  countries.  A  new  company  of  English  merchants  then  undertook  the  project 
of  opening  an  intercourse  with  India  by  Astraken.  The  celebrated  Jonas 
Hanway,  who,  in  his  travels  in  Persia,  has  given  a  history  of  that  enter- 
prise, received  in  1745  from  Captains  Seton  and  Woodroof,  a  new  chart  of  the  Cas- 
pian Sea,  containing  few  observations  not  formerly  known.  Hanway  published  an- 
other, which,  being  made  out  according  to  the  old  plan  of  projection,  gives  a  bad  out- 
line. About  the  same  time  a  German  traveller,  Dr.  Lerche,  made  some  excellent 
observations  on  the  coast  of  Daghestan  and  of  Shirwan. 

*  Compare  Hakluyt,  vol.  i.  p.  417.    Blumenbacb,  in  Zach.  iii.  580. 

•j-  Zeekaert,  vertonende  de  Caspische  zee,  etc.  geteekentd  oor  Jan  Jansen  Struys,  1668. ' 

*  Cruys,  ou  Creux,  born  at  Stavanger  in  Norway.     Sne"dorf,  Revolutions  de  1'Europe,  dans 
ses  CEuvres  completes,  vol.  ii.  part  3.  p.  290,  (en  Danois.) 

§  Mem.  de  1'Acad.  des  sciences,  p.  382. 1720. 

B  Mem.  de.  1'Acad,  1721.  p.  245.    Carte  de  la  mer  Caspienne.  2  feuilles,  1725. 
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critical  chart  I  ^ie  celebrated  d'Anville  finding  some  manuscripts  in  the  royal  library, 
ofD'Anviife.  |  drew  from  them  a  new  chart,*  in  which  the  Caspian  Sea  was  removed 
one  degree  to  the  east,  but  was  still  two  degrees  out  of  its  true  situation.  Twenty 
system  of  I  7ears  afterwards  the  hydrographer  Bonne  contrived  a  new  system  for  the 
Bonne.  |  determination  of  this  great  problem.  He  admitted  the  correctness  of 

Father  Beze's  observation  on  the  longitude  of  Trebisond,  though  now  known  to  be 
7£°  wrong,  and  the  incorrectness  of  which  had  then  been  demonstrated  by  Delisle.f 
Along  with  this  he  placed  Goriew  at  the  north  end  of  the  Caspian,  agreeably  to  the 
accurate  observation  of  the  Russian  academician  Lowitz.J  A  false  observation 
being  thus  combined  with  a  true  one,  Georgia,  and  the  other  Caucasian  countries 
were  carried  too  far  to  the  east  by  an  excessive  lengthening  of  the  Black  Sea,  and  oc- 
cupied what  ought  to  have  been  the  middle  of  the  Caspian,  the  northern  part  of  which 
remained  in  its  true  situation.  Hence,  the  whole  of  this  sea  received  an  oblique  di- 
rection from  north-west  to  south-east,  and  was  represented  a  fifth  part  more  than  its 
real  length.  D'Anville  opposed  this  system  of  Bonne  and  maintained  the  true  direc- 
tion of  the  Caspian  Sea.§ 

In  the  nautical  expedition  in  which  Gmelin  and  Hablitzl  were  concerned,  all  the 
latitudes,  and  some  longitudes  of  the  eastern  and  southern  shore  were  determined. 
Modem  obser-  I  ^ne  observations  of  these  various  travellers,  taken  along  with  the  longi- 
vations.  |  tude  of  Casbin  ascertained  by  M.  Beauchamp,  and  compared  more  re- 
cently with  the  numerous  journals  of  French  officers  who  have  returned  from  Persia, 
seem  at  last  to  have  fixed  the  extent  and  position  of  the  Caspian  Sea.  Less  easterly, 
more  indented,  and  more  bent  than  D'Anville  has  represented,  it  still  has,  agreeably 
to  the  opinion  of  that  learned  geographer  and  of  Peter  I.,  a  direction  nearly  parallel 
to  the  meridian. 

Physical  de-  I  If  the  reader  will  pardon  this  exposition  of  the  long  continued  errors 
•enption.  |  an(j  deceptions  of  mathematical  geography,  which  to.  those  not  deeply 
concerned  in  such  matters  ma^  be  somewhat  dry,  it  is  hoped  he  will  have  more  plea- 
Level.  |  sure  in  following  us  in  the  description  of  this  singular  sea.  The  level  of  it 
is  lower  than  that  of  the  ocean  or  the  Black  sea.  Olivier  makes  a  difference  of  64  feet. 
Lowitz,  whose  researches  seem  to  have*  been  unknown  to  that  learned  traveller, 
makes  it  only  53.  ||  The  north  and  south  winds,  acquiring  strength  from  the  eleva- 
tion of  the  shore,  added  to  the  facility  of  their  motion  along  the  surface  of  the  water, 
exercise  a  powerful  influence  in  varying  the  level  of  the  water  at  the  opposite  extre- 
mities. Hence,  its  variations  have  a  range  of  from  four  to  eight  feet,lf  and  powerful 
currents  are  generated  both  with  the  rising  and  the  subsiding  of  the  winds.  Some 
difference  also  arises  from  the  melting  of  the  snows  swelling  the  rivers.  Of  these 
the  Wolga  and  the  Ural  or  laik  are  the  most  distinguished  on  the  European  side ; 
the  Tedzen  or  Ochus,  the  Keeil-Ozen,  and  the  Khoor,  on  that  of  Asia. 

It  has  also  been  said  to  be  subject  to  another  variation,  which  observes 
very  distant  periods.  We  are  told  that  since  1556,  the  waters  of  the 
sea  have  encroached  on  the  Russian  territory  to  the  north.  This  is  a  fact  which 
might  deserve  to  be  better  ascertained.  The  depth  of  this  sea  is  inconsiderable, 
excepting  at  the  southern  extremity,  where  bottom  has  not  been  found  at  a  depth  of 
2400  feet.** 

Pallas  and  others  have  indulged  in  the  geological  speculation  first  advanced  by 
Varenius,  of  the  former  existence  of  a  much  greater  extension  of  this  sea  to  the 
north-west,  and  a  union  of  it  with  the  sea  of  Azof  along  the  low  grounds,  abounding 
in  shells  and  saline  plants,  and  where  the  Manitch  flows  to  the  sea  of  Azof,  and 
the  Kooma  to  the  Caspian.  But  of  such  an  extension  not  the  slightest  historical 
trace  is  to  be  found  in  any  creditable  author.  The  ideas  of  the  ancient  geographers 
respecting  a  great  extension  of  this  sea  to  the  east  have  no  relation  to  this  supposed 

*  Essai  d'une  nouvelle  Carte  de  la  mer  Caspienne,  1754. 

f  Mem.  de  1'Acad.  des  Sciences,  1720,  p.  381. 

i  Nova  Comment.  Acad.  Petrop.  xiv.  1769,  part  ii.  p.  153. 

§  Mem.  de  1'Acad.  des  Sciences,  1774,  p.  368. 

||  Georgi,  Hussie,  i.  258.  f  Hanway's  Travels  m  Persia,  i.  289. 

**  De  Sainte-Crolx,  Examea  des  Historiens  d'Alexundre,  p.  701. 
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strait.  The  voyages  of  the  Argonauts  would  not  be  at  all  explained  by  such  a  strait, 
and  require  no  such  explanation.*  The  supposition  of  the  Black  Sea  I  Error,  on  the 
having  stood  at  a  higher  level,  and  being  separated  from  the  Mediterra-  |  subject, 
nean  by  a  continuation  of  land  across  the  Thracian  Bosphorus  till  that  isthmus  was 
ruptured,  and  a  devastating  deluge  succeeded  by  the  sudden  exit  of  the  waters  of  the 
Black  Sea  and  of  the  Caspian  with  which  it  had  been  previously  continuous — all  this 
hypothetical  history  is  subverted  by  incontestible  physical  truths.  The  valley  of  the 
Bosphorus  is  natural  and  not  formed  by  any  violent  catastrophe.  The  united  waters 
of  the  Euxine  and  Caspian  Seas,  raised  to  the  height  requisite  to  form  such  a  deluge, 
would  have  found  an  exit  by  different  valleys  from  those  of  the  Bosphorus. f  The 
general  deluges  described  in  these  early  writings,  if  they  had  any  reality,  were  pro- 
bably nothing  more  than  local  inundations  limited  to  certain  parts  of  Greece.  J  The 
stagnant  water  mentioned  by  a  Byzantine  author  as  existing  on  the  north  side  of 
Caucasus  in  the  fourth  century,  which  has  been  considered  as  a  confirmation  of  the 
aqueous  connection  of  the  two  seas,  is  nothing  else  than  the  lake  of  Bolcheretzkoi, 
which  still  exists. 

But  what  becomes,  it  may  be  asked,  of  all  the  water  which  so  many 
rivers  pour  into  the  Caspian  Sea  1  Do  they  flow  into  two  subterraneous 
communications  which  connect  this  sea  with  the  Persian  Gulf,  and  which 
some  travellers  pretend  to  have  seen?§  Tunnels  of  this  kind  have,  at  all  times,  been 
considered  by  the  judicious  as  purely  imaginary.  ||  The  willow-leaves  found  in  the 
Persian  Gulf  do  not  require  to  come  from  Ghilan  or  any  other  part  of  the  Caspian 
shore,  the  banks  of  the  Euphrates  being  sufficient  to  furnish  them.  The  waters  of 
the  Caspian  Sea,  like  those  of  the  Ocean,  give  off  their  superfluity  by  evaporation. 
This  evaporation  has  been  considered  as  established  by  the  extreme  humidity  of  the 
atmosphere  in  Daghistan,  Shirwan,  Ghilan,  and  Mazanderan ;  but  no  such  pheno- 
mena as  these  are  required  for  the  demonstration.  Every  person  imbued  with  a 
slight  knowledge  of  chemistry  knows  that,  while  the  air  becomes  charged  with  the 
moisture  which  it  imbibes  by  evaporation,  it  continues  to  appearance  dry,  that  is,  it 
retains  a  disposition  to  imbibe  more  rather  than  to  deposite  what  it  contains,  till  the 
impregnation  reaches  a  certain  degree  of  strength,  or  till  a  certain  degree  of  cold  is 
communicated  to  it.  The  circumstances  required  for  the  deposition  take  place  at  a 
considerable  height  in  the  atmosphere,  and  most  particularly  on  the  summits  of  high 
mountains.  The  rains  and  the  dews  thus  formed  fill  the  springs  and  the  rivers,  and 
maintain  a  constant  circulation  of  the  same  water  travelling  from  the  heights  to  the 
seas  by  the  rivers  along  the  surface,  and  from  the  seas  to  the  high  lands,  through  the 
less  obvious,  but  no  less  certain  route  of  the  atmosphere. 

The  shores  of  this  great  Sea  are,  on  the  east,  formed  by  steep  heights;  |  shores, 
on  the  south  they  are  partly  skirted  with  marshy  flats  ;  on  the  west  and  north  by 
downs  of  sand.  The  bottom  is  strewed  with  shells,  which  are  partly  crumbled,  and 
partly  embodied  with  the  rocky  strata.  Chalk,  sandstone,  arid  pyrites,  are  the  pre- 
vailing minerals.  The  shores  arc  obscured,  and  the  mouths  of  the  rivers  concealed 
by  prodigious  crops  of  reeds  and  rushes. 

Round  the  mouths  of  the  rivers  the  water  is  fresh,  but  becomes  mo-  |  Nature  of  Us 
derately  salt  towards  the  middle  of  the  sea,  though  less  so  than  that  of  |  Waters- 
the  ocean.    In  addition  to  the  usual  ingredients  of  sea  water,  it  contains  a  consider- 
able quantity  of  sulphuric  acid,  which  is  obtained  from  it  in  union  with  soda,  that  is 
in  the  state  of  Glauber's  salt.  IT     The  north-west  winds  arc  said  to  diminish  the  salt- 
ness,  and  to  increase  the  bitterness  of  the  water.     The  powerful  phosphorescence 
of  the  thick  muddy  waters  of  the  Caspian  Sea  is  remarked  by  Pallas.     The  black 
colour  which  they  assume  at  a  great  distance  from  the  shore  is  nothing  more  than  the 
effect  of  the  depth,  and  owing  to  the  same  optical  cause  which  makes  the  ocean 

*  The  subject  is  more  minutely  treated  in  the  author's  History  of  Geography,  already  re- 
ferred to.  f  Olivier,  Voyage  en  Perse,  v.  p.  227,  etc. 

^  .See  the  account  of  Greece  in  a  subsequent  volume  of  this  work. 

§  Struy's  Travels,  p.  126,  (German  edition  of,  1678.)  P.  Avril,  Voyages  in  dirersoi  ctats 
d'Europe  et  d'Asia,  p.  73.  ||  Kxmpfer  Amoenit.  Exot.  p.  254. 

If  Gnaelin,  Voyage  Hi.  261—267. 
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appear  comparatively  dark  and  blue  instead  of  light  greon,  in  deep  places  where  the 
colour  of  the  bottom  does  not  intermix  itself  with  the  natural  colour  of  the  water.* 
EM*  I  Its  northern  gulfs  are  often  frozen.  The  shores  are  frequented  by 

Rib.  I  great  numbers  of  aquatic  birds.     The  sea  itself  abounds  in  fish.     The 

sturgeon  (Jlccipenser  slurio)  is  the  principal  object  of  its  fisheries.  From  300,000 
to  400,000  are  sometimes  caught  in  a  year.  But  for  delicate  eating,  the  sterlet  (Jlc- 
cipenser ruthery)  is  preferred ;  and  it  is  from  the  starred  sturgeon  (Jlccipenser  stellatus, 
called  in  the  Russian  language  sewnige)  that  the  best  caviare  and  the  strongest  isin- 
glass are  obtained.  A  million  and  a  half  of  these  fish,  taken  in  a  year,  are  valued  at 
a  million  of  rubles  (£158,330.)  There  is  also  the  Jlccipenser  huso,  the  beluga  of 
the  Russians.  This  fish  attains  an  enormous  size,  and  one  is  a  heavy  cart-load  for 
three  horses.  It  is  also  found  in  the  lake  Aral,  the  Black  Sea,  the  Danube,  and  in 
the  great  rivers  of  Siberia,  down  to  the  size  of  the  Lena.  In  one  year,  100,000  of 
them  have  been  caught  in  the  Caspian,  amounting  in  value  to  840,500  roubles^ 
seals.  |  (d§53,000.)  This  sea  contains  a  species  of  seals  not  yet  well  determin- 

ed.    The  species  of  shells  and  sea  plants  found  in  it  are  not  numerous.  J 
Wands.          I       The  islands  of  this  sea  are  noticed  in  the  descriptions  of  the  countries 
to  which  they  belong.     Generally  speaking,  those  that  have  any  elevation  have  no 
water  and  no  vegetation.     The  low  islands  are  often  mere  sandbanks  surrounded 
with  reeds.     There  are  very  few  deep  and  secure  harbours;  and  as  the  winds  are 
liable  to  sudden  changes,  the  navigation  is,  on  the  whole,  dangerous.     Badku  is,  in- 
deed, the  only  harbour  in  which  a  vessel  can  ride  with  safety  in  stormy  weather. 
Different  It  would  serve  little  purpose  lo  enumerate  all  the  names  which  have 

Tea?63  '  I  been  given  to  this  sea.  The  Caspian  is  one  of  the  most  ancient,  and 
was  probably  derived  from  the  word  Kasp,  a  name  once  given  to  Caucasus.  This 
name  is  not  only  common  to  the  Greek  and  Latin  languages,  but  enters  into  the 
Georgian,  the  Armenian,  and  the  Syriac.§  The  Jewish  rabbis  and  Peritsol  call  it 
the  Dead  Sea.  The  Turkish  denomination  for  it,  Khoosgoon  Denghizi,  is  yiriously 
translated,  but  no  probable  etymology  is  assigned.  The  Byzantines  and  the  Arabians 
call  it  the  Sea  of  Khozares,  after  a  powerful  nation;  and  the  Russian  annalists  knew 
it  in  the  tenth  century  under  the  name  of  Gualenskoi  or  Shwalenskoi-Morc,  after  the 
Shwalis  or  Slavonian  people,  not  much  known,  that  lived  on  the  Wolga.||  In  the 
maps  of  the  middle  age,  the  name  Mar  di  Sala  is  applied  to  it,  which  the  learned 
Wahl  translates  Sea  of  Salt;  but  it  is,  perhaps,  rather  derived  from  the  town  of  Sara 
or  Saray,  the  capital  of  Kaptchak,  which  in  some  maps  is  called  Sala.  There  would 
be  no  end  to  the  enumeration  of  names  taken  from  adjacent  provinces,  such  as  the 
Hyrcanian  Sea,  and  many  others.  The  name  given  to  it  in  the  Zenda-Yesta  is, 
however,  worthy  of  remark.  That  apocryphal  work,  which  is  full  of  old  traditions, 
calls  this  sea  Tchzkael  Daeti,  or  the  "  great  water  of  the  judgment."  Perhaps  Noah's 
flood,  as  described  in  some  of  the  Eastern  traditions,  might  have  a  connection  with 
a  sinking  of  the  earth,  which  had  destroyed  the  inhabitants  of  an  extensive  country, 
and  converted  it  into  this  remarkable  sea. 

uiiMnouth  of    I       Having  thus  traced  the  geographical  history  of  the  Caspian  Sea,  let 
the  oxus.        I  us  take  some  notice  of  a  discussion  naturally  attached  to  it.     This  con- 
sists in  a  question  famous  in  the  annals  of  geography,  Did  the  river  Oxus  or  Gihon 
once  flow  into  this  sea? 
General  mis-    I       Those  readers  who  peruse  the  works  of  the  Greek  and  Roman  geo- 

takcofthean-  ,  /?    •    i  -n  •  -111  •     A 

cients.  |  graphers  in  a  superficial  manner  will  perceive  a  considerable  unanimity 

among  them  on  the  course  and  termination  of  the  Oxus.  It  is  described  as  running 
from  east  to  west,  and  falling  into  the  Caspian  Sea.  This  is  what  Strabo  and  Pliny 
always  suppose  to  be  the  fact,  and  what  Ptolemy  expressly  asserts.  But  there  are 
various  circumstances  which  divest  this  unanimity  among  authors  of  its  imposing 
character.  In  the  first  place,  the  extension  which  these  geographers  give  to  the 
Caspian  Sea  in  an  easterly  direction,  and  their  silence  with  regard  to  the  lake  Aral, 

*  Krempfer,  Amoemt.  Exot.  p.  259.     Compare  Petreius  Chronic.  Folio  120. 
t  Georgi,  Description  cle  la  Kussie,  p.  1902,  &c.  1969,  &c. 

*  Gmelin,  Voyage,  iii.  233—257.  §  Wahl.  Asien.  i.  679,  &c. 
fi  Kusching,  Magazin,  vol.  xvi.  p.  287—348. 
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lead  us  to  believe  that  they  considered  that  lake  as  a  part  of  the  Caspian  Sea,  and 
that,  in  speaking  of  the  junction  of  the  Oxus  with  the  Caspian  Sea,  they  meant  by 
the  latter  the  lake  Aral.  This  will  appear  evident  to  any  person  who,  with  a  map 
before  him,  reads  that  passage  of  Strabo,  in  which,  after  describing  the  Oxus  and  the 
Ochus,  he  affirms  that  the  laxartes  (the  modern  Syr-Daria)  also  flowed  into  the  Cas- 
pian :  a  termination  which  the  course  of  that  river  rendered  at  all  times  impossible.* 
Another  of  the  ancient  writers,  Pomponius  Mela,  gives  a  description  of  the  Oxus 
quite  conformable  to  the  present  geography  of  the  surrounding  places.  Instead  of 
merely  saying  that  its  course  is  from  east  to  west,  (a  mode  of  description  which  has 
led  so  many  to  conceive  that  time  has  altered  its  direction,)  he  says  that,  after  run- 
ning westward,  it  takes  a  northerly  direction,  and  falls  into  the  Scythian  Sea.|  From 
this  account,  it  must  then,  as  it  does  now,  have  fallen  into  the  lake  Aral,  which  was 
considered  by  the  authors  whom  Mela  followed  as  a  gulf  of  the  northern  or  Scythian 
ocean.  The  order  in  which  the  Oxus  is  named  along  with  other  rivers  by  Dionysius 
Periegeta  shows  that,  though  he  makes  it  run  into  the  Caspian  Sea,  he  places  its 
mouth  in  Sogdiana  or  Chorasmia,  and  not  in  the  country  of  the  Derbices,  who  lived 
near  the  bay  of  Balkan  on  the  Caspian  Sea,J  showing  that  he  was  acquainted  with 
the  northerly  course  of  this  river. 

A  very  important  passage  of  Patroclus,  quoted  by  Strabo,  proves  more 
clearly  that  the  mouth  of  the  Oxus  was  exactly  in  the  same  situation  as 
it  now  is.  "  Some  say  that  the  Ochus  runs  through  Bactriana,  others  make  it  run 
along  the  frontier  of  that  country.  The  latter  consider  it  as  distinct  from  the  Oxus 
to  its  termination,  and  lying  farther  south,.,although  both  fall  into  the  sea  in  Hyrcania. 
The  former,  allowing  that  these  rivers  are  different  in  their  origin,  maintain  that  they 
join,  and  that  the  bed  of  the  Oxus  is  often  six  or  seven  stadia  in  breadth.  It  is  at 
least  certain  that  the  laxartes  is,  from  its  rise  to  its  mouth,  different  from  the  Oxus, 
although  it  runs  into  the  same  sea.§  Patroclus  says  that  their  mouths  are  about 
eighty  farsangs  distant  from  each  other  ;  but  the  Persian  farsang  is  with  some  sixty 
stadia,  with  others  thirty,  and  with  a  few  forty." 

When  we  measure  with  a  pair  of  compasses  the  present  distance  be-  Distanceg  be. 
tween  the  most  southerly  mouth  of  the  laxartes  or  Syr-Daria,  and  the  «ween  the 
most  easterly  of  the  Oxus  or  Gihon,  we  find  it  -2  degrees  20  minutes, 
equivalent  to  2592  stadia,  (allowing  llllj  stadia  to  a  degree.)  Taking 
the  farsang  at  thirty  stadia,  the  distance  according  to  Patroclus  would  be  2400  stadia 
which  is  precisely  the  number  given  by  Eratosthenes,  quoted  by  Strabo  a  little 
before.  Thus  the  ancient  and  modern  distances  nearly  agree.  This  correspond- 
ence will  appear  the  more  surprising,  if  we  examine  the  distance  taken  along  the 
shores  of  the  lake  Aral.  It  is  found  to  be  3320  stadia,  or  eighty-three  farsangs,  of 
forty  stadia.  Finally,  if  we  take  for  our  points  the  most  westerly  mouth  of  the  Gihon, 
and  the  most  northerly  of  the  Syr-Daria,  we  shall  have  eighty-two  farsangs  of  sixty 
stadia.  Thus  the  three  marks  given  by  Patroclus,  or  rather  by  the  Persians  whom  he 
had  consulted,  concur  to  show  that  the  two  mouths  of  the  Oxus  and  laxertes  were  at 
the  same  distance  as  at  present,  conseqently  both  emptied  themselves  into  the  lake 
Aral. 

Thus  it  appears  that  the  Greeks  and  Romans  had  no  positive  notions  |  Conclusion. 
of  their  own  respecting  the  mouth  of  the  Oxus.     But  the  traditions  which  they  had 
collected,  and  some  geographical  data  which  they  had  obtained,  give  us  every  reason 
to  conclude  that  this  river  had  always  the  same  course  and  termination  as  now. 


mouths  of  the 
Oxus  and  lax- 
artes. 

\ir\i\\ft 


*  "  'O  1a.%>c.£Tns  exJiStea-t  re  ofjictw  (O£»  K.*I  O^ai)  m  TO  Kste-ttvov,"  lib.  xi. 

f  "  laxartes  et  Oxos  per  deserta  Scythise  ex  Sogdianorum  regionibus  in  Scythlcum  exeunt. 
Hie,  aliquandiu  ad  occasum  ab  oriente  currens  juxta  Dahas  primum  inflectitur,  eursuque  ad 
septentrionem  converse,  inter  Amardos  et  Pasicas  os  aperit." 

t  Dion.  Perieg.  v.  747". 

§  Pliny,  lib.  vi  c»  13,  in  giving  the  same  passage  of  Eratosthenes,  says,  "  Ad  ostitim  Zoni 
fluminis  quatuor  MDCC  stad.  Ab  eo  ad  ostium  laxartis  MCCC.  Quse  summa  efficit  quinde- 
cies  centena  LXXV  millia."  The  passage  ir  certainly  corrupted.  It  has  been  proposed  to 
read  2400  stadia  for  the  distance  between  the  Zonus  and  laxertes.  The  name  /onus  is  some- 
what curious.  It  is  a  corruption  of  Zihon,  the  name  which  the  people  of  the  east  have  always 
given  to  the  river  Oxus. 
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Opinion  ofth* 
Arabian  and 
Persian  geo- 
grapher*. 


The  Orientalists  undoubtedly  furnish  some  information  to  those  who 
can  peruse  their  works  in  the  original  languages.  Ibn-Haukal,  and  after 
him  Abulfeda,  describe  the  course  of  the  Gihon,  agreeably  to  our  mo- 
dern maps,  as  terminating  in  the  lake  of  Khowarezm,  which  we  call  the  sea  or  lake 
of  Aral.  Abulfeda  quotes,  but  without  acquiescing  in  its  truth,  the  assertion  of 
Ramsol  Mamoori,  according  to  whom  one  branch  of  the  Gihon  should  run  into  the 
Green  Sea;*  that  is,  the  Persian  Gulf.  The  Turkish  geographer  Hadgi-Khalfah 
says,  after  ITamdoulah  a  Persian  geographer,  that  an  arm  of  the  Oxus  takes  a  di- 
rection towards  the  Caspian  Sea,  crossing  in  a  rapid  stream  the  valley  of  Kherlava. 
The  traveller  Abdoul  Kerym,  who  visited  these  places  in  1730,  and  1740,  affirms 
that  the  Gihon,  "  far  from  arriving  at  Mazanderan  (Hyrcania,)  as  some  authors  had 
said,  did  not  even  reach  the  lake  Khowarezm,  being  entirely  expended  by  frequent 
outlets  for  the  irrigation  of  the  fields."")" 

European  I  The  European  travellers  of  the  16th  and  17th  centuries  appear  not  to 
travelien.  |  have  observed  the  facts  with  their  own  eyes,  but  all  through  the  distort- 
ing medium  of  Ptolemy,  otherwise  they  could  not  have  fallen  into  so  many  contra- 
dictions. Hanway,  Bruce,  and  Jenkinson,  pretended  to  have  found  a  dried  arm  of 
the  Oxus,  but  which  had  at  a  former  period  conveyed  its  waters,  or  at  least  a  part  of 
them,  to  the  Caspian  Sea.  But  one  of  these  gentlemen,  Bruce,  makes  the  mouth 
of  this  branch  near  Sellisoure,  in  42°  30'  of  latitude,  while  another  places  it  in  the 
great  bay  of  Balkan,  in  39°.  The  large  Russian  Atlas,  lately  published,  fixes  it  in 
this  last  situation.  Nor  is^there  any  agreement  about  the  situation  where  this  arm 
of  the  river  separates  from  the  present  line.  Some  place  it  at  Hazarasp,  others  at 
Vazirkend,  while  some  go  as  far  down  as  Urghenz.  Add  to  this,  that  the  epoch  of 
the  supposed  stopping  of  this  branch  by  the  Tartars  is  an  equal  subject  of  uncer- 
tamty>  an(^  °f  contradictory  assertions.  The  Arabian  writers  whom  we 
have  just  mentioned,  do  not  admit  any  modern  change  of  this  kind.  It 
must  have  been  prior  to  Ibn-Haukal,  in  the  10th  century.  Yet  "the  Russians  say  that 
it  took  place  about  the  year  1719,  and  was  intended  to  present  an  obstruction  to  the 
progress  of  their  arms. 

Expedition  of  I  The  following  memorable  transactions  were  the  consequences  of  this 
Beckewitz.  |  belief,  so  firmly  maintained  by  that  nation.  J  Peter  the  Great  had  re- 
ceived some  accounts  of  gold  being  contained  in  the  sands  of  the  Kisil-Daria,  a 
river  which  falls  into  the  Gihon  from  the  east,  and  is  sometimes  confounded  with  the 
latter.  He  resolved  to  take  possession  of  a  country  where  he  hoped  to  find  mines 
of  wealth,  and  through  which  he  might  also  open  a  commercial  communication  with 
India.  Navigators  were  sent  out  to  find  the  mouth  of  the  Kisil-Daria,  which  was 
supposed  to  run  into  the  Caspian.  A  river  was  found,  perhaps  the  Tedzeri,  which 
was  taken  for  the  Kisil-Daria.  The  learned  decided  that  it  was  the  Oxus,  and  an 
expedition  was  resolved  on  and  prepared.  Alexander  Beckewitz,  son  of  a  Circas- 
sian prince,  captain  of  the  C/.ar's  guard,  acquainted  with  the  Tartar  language,  had  a 
body  of  3000  men  placed  under  his  command,  to  proceed  to  the  pretended  mouths  of 
the  Kisil-Daria,  and  to  take  possession  of  the  adjacent  countries.  The  Tartars, 
uneasy  to  see  the  Russians  making  so  many  visits  to  this  place,  had,  it  was  said, 
turned  aside  the  course  of  the  river,  by  damming  it  up  with  a  strong  dyke,  and  con- 
ducting the  water  in  three  canals  to  the  lake  Aral.  Beckewitz  arrived  with  his  army, 
and  searched  in  vain  for  the  river  by  which  he  hoped  to  ascend  to  Khiwa.  The  khan 
met  him  with  a  numerous  army,  but  was  soon  defeated  by  means  of  the  European 
artillery.  Mortified  and  rendered  desperate  by  this  defeat,  the  khan  sent  to  inquire 
of  the  Russian  general  what  were  the  complaints  of  Russia,  and  what  sacrifices 
were  required  of  him.  Beckewitz,  full  of  the  notion  of  the  artificial  change  of  di- 
rection which  had  been  given  to  the  Kisil-Daria,  demands  of  the  khan  that  he  should 
open  the  dykes  which  prevented  the  river  from  running  into  the  Caspian  sea,  and 

*  Abulfeda  Reiskii  ap.  Busching  Magas.  Geoga  iv.  169.    Ibn-Haukal,  Oriental  Geography, 
by  Ouseley,  p.  241,  &c.  265. 

f  Collection  des  Voyages,  par  M.  Langles,  i.  p.  55,  Sec. 
t  Muller,  Sammlung,  Russicher  geschichten,  vol.  vii. 
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thus  restore  it  to  its  old  courBe.  The  Tartar  prince  replied,  that  this  operation  was 
beyond  his  power,  and  that  it  was  impossible  to  close  up  the  channels  in  which  the 
river  followed  its  new  direction.  Beckewitz  then  proposed  to  execute  the  project 
with  his  own  men,  provided  their  safety  were  insured  by  the  delivery  of  hostages. 
To  this  proposal  the  Tartars  willingly  agreed,  and  the  hostages  were  given.  These, 
at  the  same  time,  acted  as  guides  to  the  Russian  army,  which  marched  five  days  to- 
wards the  supposed  dry  bed  of  the  river.  In  every  quarter  they  met  with  nothing 
but  small  puddles  of  stagnant  water.  The  soldiers  were  exhausted  with  thirst. 
The  guides,  with  the  most  perfidious  intentions,  proposed  to  the  Russians  that  they 
should  divide  themselves  into  small  parties,  and  go  in  different  directions.  The  Rus- 
sian commander  was  under  the  necessity  of  following  the  advice  of  his  enemies. 
The  small  Russian  army  was  no  sooner  dispersed  in  these  unknown  deserts,  than  the 
Tartars,  who  had  watched  them,  attacked  their  feeble  detachments  on  all  sides. 
Some  were  put  to  the  sword,  and  the  rest  reduced  to  slavery.  The  unfortunate 
Beckewitz  was  taken  into  the  presence  of  the  khan,  and  hacked  to  pieces.  His 
skin  was  dried,  and  made  into  the  cover  of  a  drum,  which  was  preserved  at  Khiwa 
as  a  trophy,  to  testify  to  posterity  the  disastrous  issue  of  an  expedition  so  ignorantly 
planned,  and  conducted  with  so  little  prudence.  The  news  of  these  tragical  events 
were  taken  to  Russia  by  the  soldiers  who  had  been  left  in  the  fort  of  Raraganskoi, 
and  saved  themselves  on  board  the  vessels  which  had  brought  them. 

There  is  nothing  in  these  transactions  to  justify  any  change  of  opinion  |  observations, 
about  the  ancient  course  of  the  Oxus.  It  is  not  probable  that  a  weak  Tartar  nation 
had  either  any  adequate  motive  for  changing  the  course  of  the  river,  or  the  means 
of  effecting  an  operation  of  such  prodigious  labour.  But  they  had  sufficiently  strong 
motives  for  allowing  the  Russians  to  persevere  in  their  mistaken  ideas  and  vain  re- 
searches. 

If  the  question  were  considered  as  deserving  of  further  research,  precision  would 
be  best  attained  by  means  of  a  well-informed  person  travelling  by  land,  with  a  baro- 
meter in  his  hand,  from  Guriew  to  Astrabad,  along  the  east  side  of  the  Caspian  Sea. 
The  Russian  maps  lay  down  a  series  of  sandy  valleys  between  the  present  course  of 
the  Oxus  and  the  Caspian.  But  we  have  no  satisfactory  account  of  the  authorities 
on  which  these  delineations  are  founded.  Georgi,  in  his  description  of  Russia,  and 
Gmelin  in  his  travels,  represent  this  country  as  occupied  by  a  chain  of  mountains 
reaching  from  the  steppe  of  Kirguis  to  Astrabad,  separating  at  every  point  the  basin 
of  the  lake  Aral  from  that  of  the  Caspian  Sea. 


BOOK  XXXV. 


AFGHANISTAN. 

THE  country  comprehended  under  this  name  is  generally  considered  as  a  part  of 
Persia,  and  distinguished  by  the  appellation  of  Eastern  Persia ;  but  both  in  its 
physical,  civil,  and  political  character,  it  is  entitled  to  a  separate  description.  At 
present  it  forms  an  independent  kingdom,  and  holds  in  subjection  some  surrounding 
countries  belonging  at  other  times  to  Persia,  Independent  Tartary  (or  Turkestan,) 
and  India. 

It  goes  under  the  names  of  the  kingdom  of  Caubul  from  the  capital,  |  Names, 
sometimes  Caubulistan,  sometimes  the  kingdom  of  Kandahar,  from  another  capital. 
In  former  times  it  was  denominated  the  kingdom  of  Ghuznee,  or  Ghiznee,  from  ano- 
ther city  for  a  similar  reason. 

This  kingdom  varies  in  its  boundaries,  being  in  itself  unsettled,  and  |  Boundaries, 
thus  prevented  from  exerting  its  natural  strength  in  retaining  some  of  its  most  re- 
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mote  dependencies.     At  psesent  its  utmost  extent  is  from  the  west  of  Herat,  in 
East  Long.  62°,  to  the  eastern  boundary  of  Cashmere,  in  Long.  77°,  and  from  the 
mouth  of  the  Indus  in  North  Lat.  24°,  to  the  upper  part  of  the  Oxus  in  Lat.  37°. 
In  these  countries  the  Khootba  or  church-service  is  used  in  which  the  king  of  the 
Afghans  is  prayed  for,  although  the  degrees  of  subjection  of  the  different  localities 
are  various.     The  empire  comprehends  Afghanistan  properly  so  called,  Seistan, 
part  of  Khorasan,  and  of  Mekran,  Balk,  Kuttore,  Kandahar,  Sind  and  Cashmere, 
together  with  a  portion  of  Lahore,  and  the  greater  part  of  Mooltan. 
population.     I      The  whole  population  is  estimated  at  fourteen  millions,  consisting  of 
the  following  nations ; 

Afghan* 4,300,000 

Belooches           -         -         -         .;.."-  1,000,000 

Tartars      ...                  .  1,200.000 

Persians  (including  Tanjiks)          -  1,500,000 

Indians  of  different  races     -                                                                  -  5,700,000 

Miscellaneous  tribes    ....     :-.,^:;/     ....  300,000 

-.'y-.^.  '   «v-- 

On  the  north  it  is  bounded  by  the  range  of  Hindoo  Coosh,  or  Hindoo  Coh,  *'.  e. 
the  Indian  Caucasus,  separating  it  from  Independent  Tartary,  but  on  the  western 
part  of  the  line  it  extends  beyond  this  range  to  the  territory  of  Balk.  This  chain  is 
Mountains.  |  a  continuation  of  the  Himmaleh  mountains  on  the  east,  which  at  Cash- 
mere lose  the  name  of  Himmaleh,  and  take  that  of  Hindoo  Coosh,  from  a  peak  in 
the  neighbourhood  of  Caubul,  to  which  that  appellation  more  strictly  belongs.  The 
range  is  perpetually  covered  with  snow,  as  far  as  the  west  peak ;  beyond  this  the 
height  diminishes,  and  the  snow  is  melted  in  summer.  That  part  of  the  chain  is 
called  Paropamisus.  From  the  place  where  the  Indus  issues  from  Hindoo  Coosh. 
in  latitude  35°,  and  longitude  73°,  this  river  passes  through  mountains  to  latitude  33°, 
After  this  it  has  a  plain  on  each  side,  all  the  way  to  the  sea ;  but  at  a  little  distance 
to  the  west  of  this  river,  the  mountain  range  of  Soliman  extends  as  far  south  as  lati- 
tude 29°.  This  range  sends  three  branches  to  the  east.  The  most  northerly  of 
these  is  called  the  range  of  34°,  from  its  latitude  at  its  point  of  detachment ;  ano- 
ther is  called  the  Salt  range,  being  chiefly  composed  of  rock  salt ;  both  of  these 
extend  considerably  to  the  east  of  the  Indus,  into  that  part  of  India  called  the  Pun- 
jaub.  The  third  does  not  reach  that  river- 

From  the  southern  termination  of  the  Soliman  range,  a  chain  of  hills  runs  nearly 
west  to  the  table-land  of  Helat.  On  the  south-west  it  has  lower  hills  included  in 
Mekran.  If  a  line  is  drawn  from  the  south  end  of  the  Soliman  chain  to  Herat,  at 
the  western  extremity,  we  shall,  with  the  Hindoo  Coosh  mountains,  and  a  line  pa- 
rallel to  the  Indus  on  the  west,  form  a  triangle,  which  comprehends  the  greater  part 
of  the  mountainous  country  of  Afghanistan.  The  first  line  will  be  more  correct,  if, 
instead  of  being  straight,  it  has  a  convexity  to  the  south-west.  The  hills  here  in- 
cluded vary  in  their  direction  and  elevation.  All  the  considerable  ones  have  snow 
lying  on  them  during  part  of  the  year,  and  are  generally  separated  by  fertile  valleys. 
Between  the  Hindoo  Coosh  and  the  valley  of  the  Caubul  river,  there  are  three  pa- 
rallel ranges  of  mountains  successively  lower,  and  passing  under  different  local 
names,  some  of  them  very  precipitous,  and  inhabited  by  different  tribes,  or  subdivi- 
sions of  tribes.  In  the  eastern  part  the  hills  on  the  two  sides  of  that  river  approxi- 
mate ;  and  the  river  runs  among  hills  and  rocks.  Different  valleys  on  the  left  and 
right,  that  is,  the  west  and  east,  open  into  that  of  the  Caubul.  That  part  of  this 
country,  including  hills  and  valleys  which  lie  on  the  north  of  the  Caubul  river,  is 
called  Cohistan.  To  the  west  of  Cohistan  is  the  Paropamisan  chain,  which  is  less 
lofty,  but  intricate  and  little  known  in  its  minute  topography,  from  being  difficult  of 
access.  Its  eastern  part,  inhabited  by  the  Hazaureh  tribes,  is  cold  and  rugged  ;  the 

*  The  reader  will  remark  the  great  difference  between  this  estimate,  and  that  which  is 
given  in  the  author's  Table  at  p.  436,  which  proceeded  on  authority  far  inferior  to  that  of 
Mr.  Elphinstone's  work  on  the  kingdom  of  Caubul  from  which  the  greater  part  of  the  present 
book  is  taken, — Tn. 
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western,  inhabited  by  the  Eim&ks,  is  somewhat  better  cultivated,  and  has  wider  val* 
leys,  but  still  poor  and  wild. 

Opposite  to  a  southerly  projection  and  high  peak  of  the  Hindoo  Coosh  range 
called  Coond,  and  on  the  south  of  the  Caubul  river,  is  a  high  peak,  called  Suffaid 
Coh,  which  is  a  sort  of  centre  from  which  different  ranges  of  mountains  extend, 
chiefly  belonging  to  the  Soliman  chain  ;  the  descent  from  which  to  the  Indus  on  the 
east,  is  steep  and  sudden.  On  the  west  it  is  also  sudden,  but  less  considerable,  the 
land  itself  being  higher.  The  Soliman  range  consists  of  a  hard  black  stone  at  its 
highest  part ;  next  a  hard  red  stone  ;  then  a  friable  grey  sand  stone.  The  branches 
running  west  from  this  range  are  more  intricate  and  less  known  than  the  easterly 
ones  already  mentioned.  Different  ranges  extend  from  the  north-west  of  the  plateau 
of  Kelat  to  the  east,  some  inclining  northerly,  and  others  a  little  to  the  south. 

The  Indus  is  the  most  conspicuous  river  connected  with  Afghanistan.  |  Rivers. 
A  great  proportion  of  the  water  which  falls  on  that  country,  flows  in  different  streams 
from  the  west  into  this  great  river ;  and  the  Indus  is  almost  entirely,  more  |  Indus, 
or  less  under  the  Afghan  dominion  after  it  crosses  the  great  mountain  range  in  which 
it  divides  Himaleh  from  Hindoo  Coosh.  The  Abba  Seen  and  the  Booringdoo,  pro- 
ceeding from  the  Hindoo  Coosh,  and  running  in  general  a  southerly  course,  flow  into 
the  Indus  on  the  west  side.  Kaushkhaur  River  is  another  which,  like  the  Indus, 
arises  a  great  way  north  of  the  same  range,  and  flows  straight  south  parallel  to  the 
Beloot-Tagh  range  ;  passes  the  Coond  with  great  violence  on  the  east,  and  falls  into 
the  Caubul.  Higher  up,  the  river  Caubul  receives  various  other  tributaries  from  the 
valleys,  and  carries  all  their  waters  finally  into  the  Indus,  a  little  above  Attock. 
Lower  down,  the  Indus  receives  several  small  streams  from  the  west,  then  the  Koo- 
room,  and,  farther  south,  the  Gomul,  the  waters  of  which,  however,  though  its 
course  is  long,  are  chiefly  expended  in  irrigating  the  land  of  Damaun  along  the  east- 
ern base  of  the  Soliman  range.  The  greatest  of  the  rivers  which  water  the  west  of 
Afghanistan  is  the  Helmund  or  Etymander,  called  in  some  maps  the  |  Etymander. 
Hcndmind.  It  runs  200  miles  through  the  Paropamisan  range  ;  then  issues  into  the 
cultivated  plains  of  the  Dooranee  territory ;  soon  enters  a  sandy  desert,  and  termi- 
nates in  the  lake  Seistan.  Its  course  is  generally  west  by  south.  Every  where 
within  half  a  mile  or  a  mile,  its  banks  are  cultivated  and  fertile.  Its  stream  is  con- 
siderable, though  forded  for  the  greater  part  of  the  year  through  almost  the  whole  of 
its  course.  In  the  dry  season,  it  is  breast  deep  where  it  leaves  the  mountains,  and 
at  the  time  of  the  melting  of  the  snows  is  deep  and  rapid.  It  receives  some  very 
important  tributaries,  chiefly  on  its  left  or  south  side,  viz.  the  Urghundaub,  near 
which  is  the  city  of  Kandahar  ;  the  Turuk  and  the  Shorandan,  which  join  the  Ur- 
gundaub.  On  the  north  side,  it  receives  the  Khaushrood.  Farther  west  is  the 
Furra-rood,  200  miles  long,  which  appears  to  flow  directly  into  the  lake,  or  to  be 
lost  in  the  sands.  The  Oxus  rises  within  the  subjugated  territory  of  |  oxus. 
Balk,  before  it  crosses  Independent  Tartary  to  fall  into  the  lake  Aral. 

The  lowest  part  of  the  plain  of  the  Indus  is  called  the  Sind,  or  Lower  |  Divisions. 
Sind.  It  is  subject  to  a  native  prince,  who  is -tributary  to  the  king  of  Caubul.  From 
Shikarpoor  to  Sungur,  it  is  called  Upper  Sind,  which  is  more  directly  under  his  go- 
vernment. Above  Sungur  is  Damaun,  a  name  which  is  sometimes  limited  to  the 
skirts  of  the  hills ;  at  other  times  includes  the  plain  inhabited  by  various  tribes.  At 
the  upper  part  of  the  Indus,  within  the  Afghan  territory,  is  the  country  of  the  tribe 
called  Yoosofzyes.  The  plain  of  Peshawer  occupies  the  open  part  of  piain  of Pesim- 
the  banks  of  the  Caubul  river,  not  far  from  its  mouth,  but  divided  from  wer< 
it  by  the  mountains  of  the  last  mentioned  tribe.  The  northern  hills  by  which  this 
plain  is  bounded  are  covered  with  pines.  On  the  right  bank  of  the  river,  which  does 
not,  like  the  left,  belong  to  Cohistan,  is,  first,  the  country  of  the  Kheyberees,  a.very 
predatory  tribe ;  and  farther  west,  the  rich  plain  of  Jellallabad.  To  the  west  of  the 
plain  of  Peshawer,  is  that  of  Caubul,  the  north  side  of  which  is  in  Cohistan;  the 
south  part  of  it  is  spoken  of  as  a  most  enchanting  country.  Here  is  |  cwznee. 
Ghiznce,  or  the  country  of  the  Wurduk  tribe,  containing  one  of  the  ancient  capitals ; 
and  farther  south,  is  the  lake  Abistandeh,  which  has  no  outlet,  but,  receiving  various 
rivers,  forms  a  basin  peculiar  to  itself.  To  the  south  of  this,  and  somewhat  to  the 
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west,  are  the  valleys  of  the  Turnuk  and  the  Urghossaun:  the  former  is  60  miles 
broad,  and  tolerably  fertile ;  the  latter  generally  poor,  though  very  rich  in  the  imme- 
diate vicinity  of  Kandahar.  The  upper  part  of  both  valleys  is  inhabited  by  the 
Ghiljie  tribes;  the  remaining  and  most  extensive  part,  from  Kelati-Ghiljie  to  Herat, 
Dooranee  I  by  the  Dooranees, — the  tribe  considered  as  at  present  the  ruling  one, 
country.  |  ag  faG  \^{ng  of  Caubul  belongs  to  it.  It  is  the  largest  tribe  of  the  Afghans. 
To  the  south  of  all  this  tract,  are  the  valleys  opening  on  the  river  Gomul  and  the  inter- 
vening mountains.  Sirufza,  Oorghoon,  and  Waunch,  are  the  valleys  descending  in 
stages  to  the  Gomul,  which  bounds  them  on  the  south.  From  the  south  side,  the 
valleys  of  Pisheen,  Burshorc,  and  Zhobc,  connect  themselves  with  the  Gomul. 
Many  other  subordinate  districts  diversify  the  face  of  this  unequal  country, 
climate.  |  The  north-eastern  part  of  Afghanistan  participates  in  the  Indian 
monsoons  or  rainy  season,  but  greatly  modified  and  very  distinct  from  that  incessant 
and  drenching  rain  which  prevails  in  the  southern  parts  of  India,  where  the  precipi- 
tation of  the  moisture  begins  on  the  ocean,  and  extends  interiorly,  gradually  losing 
its  decided  character.  The  monsoon  commences  on  the  Malabar  coast  in  May, 
and  reaches  Delhi  by  the  end  of  June.  It  prevails  more  among  the  mountains  than 
in  the  flats  of  the  eastern  tributaries  of  the  Indus  called  the  Punjaub.  The  hills 
and  valleys  of  Cashmere  have  their  share  of  the  rains.  They  diminish  as  they  go 
west,  and  in  the  valley  of  Pcshawer  the  monsoon  only  appears  in  some  clouds  and 
showers.  In  the  valley  of  Caubul  it  does  not  extend  beyond  Lughman,  but,  in  the 
southerly  projection  of  Hindoo  Coosh,  called  the  Coond,  it  forms  the  principal  rains 
of  the  year.  In  the  south  of  Afganistan  the  influence  of  the  monsoon  is  felt  as  far 
west  as  the  western  boundary  of  Mekran.  There  are  other  rains  or  snows  which 
fall  about  Christmas,  which,  in  the  greater  part  of  the  country,  are  of  more  impor- 
tance to  husbandry,  especially  that  portion  which  is  in  form  of  snow.  The  rains, 
strictly  so  called,  are  less  important  than  those  of  spring,  which  are  said  to  come 
from  the  west.  The  climate  varies  greatly  in  different  parts.  Mr.  Elphinstone 
found  that  of  the  plain  of  Peshawer  in  February,  where  the  mission  from  India  ar- 
rived in  1809,  to  be  cold  in  the  night,  but  agreeable  during  the  day.  There  was 
frequent  hoarfrost  as  late  as  the  8th  of  March,  but  by  the  middle  of  the  month  the 
sun  was  disagreeably  hot  as  early  as  eight  in  the  morning.  The  approach  of  spring 
Was  very  rapid.  Some  violent  hot  winds  blew  in  June,'at  least  in  the  countries  adjoining 
on  the  east,  where  the  mission  had  now  gone.  The  cold  even  of  winter  is  not  very 
severe,  and  some  of  the  Indian  plants  are  in  leaf  all  the  year.  At  Caubul  and  Kan- 
dahar, the  summers  arc  cooler,  and  the  inhabitants  exclaim  against  the  heat  of 
Peshawar.  The  inequality  of  the  elevation  is  accompanied  throughout  with  a  cor- 
responding inequality  of  climate.  The  winter  of  Damaun,  on  the  west  of  the  Indus, 
is  agreeable,  being  colder  than  in  any  part  of  Indostan.  But  the  summer  is  insup- 
portably  hot.  In  the  higher  table  land  on  the  south,  as  Pisheen  and  the  west  part 
of  the.Caukir  country,  it  is  cool,  and  in  winter  thin  films  of  ice  are  formed  on  water 
in  the  night.  Kandahar  has  a  hot  climate.  No  snow  falls  there  in  winter,  and  the 
little  ice  that  is  f6rmed  on  the  edges  of  streams  melts  before  mid-day.  The  samoon 
winds  are  not  unknown  in  that  quarter.  To  tho  north  and  to  the  east  of  Kandahar 
the  cold  increases.  At  Ghiznee,  which  is  the  coldest  part  of  the  plain  country  in 
the  Afghan  dominions,  the  severity  of  the  temperature  is  sometimes  excessive;  and 
there  are  traditions  of  that  city  having  been  twice  destroyed  by  falls  of  snow  in 
which  all  the  inhabitants  were  buried.  The  prevailing  winds  of  Afghanistan  are 
from  the  west. 

wild  animals.  |  Of  animals,  the  lion  is  very  rare,  though  ^common  both  in  Persia  and 
in  the  adjoining  parts  of  India.  Tigers  and  leopards  are  common  to  the  east  of  the 
Soliman  range,  and  the  former  are  found  in  all  parts  of  the  kingdom.  Wolves 
abound  every  where,  and  forming  into  troops,  are  formidable  to  cattle,  and  sometimes 
to  men.  Hyaenas,  jackalls,  foxes,  and  hares,  are  also  abundant.  The  bears  are 
common  in  the  woody  mountains,  but  seldom  quit  their  haunts  except  when  tempted 
by  sugar-cane  plantations.  Wild  boars  arc  rare,  though  common  in  Persia  and  India. 
The  wild  ass  is  confined  to  tho  Dooranee  country,  in  the  basin  of  the  Helmund. 
Wild  sheep  and  goats  arc  common  in  the  eastern  hills.  There  are  also  porcupines, 
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hedge-hogs,  and  monkeys,  the  last  only  in  the  north-east  parts.  Moles  are  only 
found  in  Cashmere.  The  king  has  a  few  elephants,  but  they  are  brought  from  India. 
The  breed  of  horses  is  generally  indifferent,  the  best  that  are  used  in  Domestic  ani- 
the  country  being  brought  from  India,  but  some  excellent  ones  are  bred  mals* 
at  Herat  and  Balk.  Dromedaries  are  the  principal  beasts  of  burden.  The  Bactrian 
camel  is  comparatively  rare.  Buffaloes,  though  rather  rare,  are  found  in  many  parts. 
The  ox  is  every  where  used  for  ploughing  except  in  Balk.  It  has  a  hump  like  that  of 
India.  No  herds  of  oxen  are  kept  except  round  the  lafke  Seistan.  The  live  stock  of 
the  pastoral  tribes  consists  chiefly  of  sheep  of  the  Persian  kind,  called  Doomba,  dis- 
tinguished by  their  broad  flat  tails  composed  of  fat.  Goats  are  very  common,  and 
some  breeds  have  long  and  curiously  twisted  horns.  There  are  excellent  grey-hounds 
and  pointers,  exactly  resembling  those  of  England.  There  are  two  or  |  Birds, 
three  sorts  of  eagles,  and  many  kinds  of  hawks,  some  of  which  are  used  in  faul- 
conry.  Herons,  cranes,  storks,  wild  ducks,  geese,  swans,  partridges,  quails,  and 
other  winged  game,  are  in  great  abundance.  The  serpents  are  mostly  |  Reptiles, 
harmless  ;  there  are  no  crocodiles  ;  turtles  and  tortoises  are  common.  Flights  of 
locusts  have  been  known  to  occasion  famines,  but  they  are  rare.  Bees  abound,  but 
are  only  domesticated  in  Cashmere. 

Most  of  our  European  trees  are  found  every  where.  Few  species  |  vegetables, 
peculiar  to  India  grow  to  the  east  of  the  Soliman  range,  and  none  to  the  west.  Pines 
are  the  most  common  species  in  the  mountains,  one  of  which,  called  the  Jelgoozeh, 
is  remarkable  for  cones  larger  than  artichokes,  and  containing  seeds  like  pistachio 
nuts.  Two  kinds  of  oaks,  cedars,  a  gigantic  cypress,  walnuts,  and  wild  olives,  are 
among  the  natives  of  the  mountains.  Birch,  holly  and  hazel  are  known,  also  the 
mastic  and  the  pistachio  tree  in  the  mountains.  .  The  mulberry,  the  tamarisk,  and 
the  willow,  are  the  most  common  wild  trees  of  the  plains.  The  barberry,  and  other 
berry-bearing  bushes  are  common,  and  a  plant  called  Arghawaun,  which  is  a  sort  of 
anemone,  but  so  tall  as  to  be  almost  entitled  to  the  appellation  of  a  tree.  Roses, 
jessamines,  poppies,  narcissuses,  hyacinths,  tuberoses,  stock,  and  others  of  our  com- 
mon flowers,  are  cultivated  in  gardens,  and  many  of  them  grow  wild.  Gold  is  only 
found  in  the  streams  which  flow  from  the  Hindoo  Coosh.  Silver  is  found  |  Minerals. 
in  small  quantities  in  the  country  of  the  Caufirs,  north  of  that  range.  There  are 
mines  of  lead  and  antimony  in  the  Paropamisus,  and  of  lead  in  the  southern  moun- 
tains, bordering  on  Beloochistan. 

The  character  of  the  Afghan  nation  differs  from  that  of  all  their  Asia-  |  inhabitants, 
tic  neighbours,  being  distinguished  by  a  manly  spirit  of  independence.  In  order  to 
give  a  picture  of  the  nation  in  a  manner  both  striking  and  impartial,  Mr.  Elphistone 
exhibits  them  in  two  points  of  view;  first,  as  they  would  appear  to  a  person  trans- 
ported to  them  from  England,  without  having  had  his  habits  of  feeling  at  I  compared  to 
all  modified  by  the  intervention  of  Turkey,  Persia,  or  Tartary,  and  then  j  Europeans. 
as  they  appear  to  an  Englishman  directly  from  India.  The  former  would  discover  a 
wild  assemblage  of  hills  and  wastes,  unmarked  by  inclosures,  and  destitute  of  all  the 
elaborate  productions  of  human  industry  and  refinement.  He  would  find  the  towns 
few,  and  far  distant  from  each  other,  and  would  look  in  vain  for  inns  and  other  con- 
veniences which  a  traveller  would  meet  with  in  the  wildest  parts  of  Britain.  Yet  he 
would  be  delighted  with  the  fertility  and  populousness  of  particular  plains  and  valleys, 
where  he  would  see  the  productions  of  Europe  mingled  in  profusion  with  those  of 
the  torrid  zone,  and  the  land  laboured  with  an  industry  and  a  judgment  no  where  sur- 
passed. He  would  see  the  inhabitants  following  their  flocks  in  tents,  or  assembled  in 
villages,  to  which  the  terraced  roofs  and  mud  walls  would  give  an  appearance  entirely 
new.  He  would  be  struck  at  first  with  the  high  and  somewhat  harsh  features  of  the 
people,  their  sun-burned  countenances,  their  long  beards,  loose  garments,  and  shaggy 
mantles  of  skins.  He  would  notice  the  absence  of  our  courts  of  justice  and  an  organ- 
ized police.  He  would  be  surprised  at  the  fluctuation  and  instability  of  the  civil  in- 
stitutions. He  would  find  it  difficult  to  comprehend  how  a  native  could  subsist  in 
such  disorder,  and  would  pity  those  who  were  compelled  to  pass  their  days  in  such 
a  scene,  and  whose  minds  were  trained  by  their  unhappy  situation  to  fraud  and  vio- 
lence, rapine,  deceit,  and  revenge.  Yet  he  would  scarcely  fail  to  admire  their  mar- 
VOL.  I.— 3  L 
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tial  and  lofty  spirit,  their  hospitality,  and  their  bold  and  simple  manners,  equally  re- 
moved from  the  suppleness  of  a  citizen,  and  the  awkward  rusticity  of  a  clown ;  and 
would  probably,  before  long,  discover  among  so  many  qualities  that  excited  his  dis- 
gust, the  rudiments  of  many  virtues. 

But  an  English  traveller  from  India  would  view  them  with  a  more  favourable  eye. 
He  would  be  pleased  with  the  cold  climate,  elevated  by  the  wild  and  novel  scenery, 
and  delighted  by  meeting  with  many  of  the  productions  of  his  native  land.  He  would  be 
struck  with  the  thinness  of  the  fixed  population,  and  then  with  the  appearance  of  the 
compared  to  people;  not  fluttering,  like  the  Indians,  in  white  muslins,  while  half  their 
the  indiam.  bodies  are  naked,  but  soberly  and  decently  attired  in  dark-coloured  wool- 
len clothes,  and  wrapt  up  in  brown  mantles,  or  large  sheep-skin  cloaks.  He  would  ad- 
mire their  strong  and  active  forms,  fair  complexions,  and  European  features;  their  in- 
dustry and  enterprise ;  the  hospitality,  sobriety,  and  contempt  of  pleasure,  which  appear 
in  all  their  habits;  and,  above  all,  the  energy  and  independence  of  their  character.  In 
India,  he  would  have  left  a  countiy  where  every  movement  originates  in  the  govern- 
ment or  its  agents,  and  where  the  people  absolutely  go  for  nothing;  and  he  would 
now  find  himself  among  a  nation  where  the  control  of  the  government  is  scarcely 
felt,  and  where  every  man  appears  to  pursue  his  own  inclinations,  undirected  and 
unrestrained.  Amidst  the  stormy  independence  of  this  mode  of  life,  he  would  regret 
the  ease  and  security  in  which  the  state  of  India,  and  even  the  indolence  and  timidity 
of  its  inhabitants,  enable  most  parts  of  that  country  to  repose.  He  would  meet  with 
many  productions  of  art  and  nature,  which  do  not  exist  in  India;  but,  in  general,  he 
would  find  the  arts  of  life  less  advanced,  and  many  of  the  luxuries  of  Indostan  un- 
known. His  impression  of  his  new  acquaintances  would  be  on  the  whole  favourable ; 
although  he  would  feel  that  without  having  lost  the  ruggedness  of  a  barbarous  nation, 
they  were  tainted  with  the  vices  common  to  all  Asiatics.  Yet  he  would  reckon 
them  virtuous  compared  with  the  people  to  whom  he  had  been  accustomed ;  would 
be  inclined  to  regard  them  with  interest  and  kindness,  and  could  scarcely  deny  them 
a  portion  of  his  esteem.  Both  these  descriptions  of  travellers,  when  they  began  to  in- 
vestigate their  political  constitution,  would  be  alike  perplexed  with  its  apparent  incon- 
sistencies and  contradictions,  and  with  the  union  which  it  exhibits  of  turbulent  independ- 
ence and  gross  oppression.  But  the  former  would  perhaps  be  most  struck  with  the 
despotic  pretensions  of  the  general  government;  and  the  latter  with  the  democratic 
licence  which  prevails  in  the  government  of  the  tribes. 

origin  and  The  origin  of  the  name  Afghan  is  uncertain.     It  is  only  through  the 

hutory.  I  persian  that  it  is  known  to  the  people  themselves  ;  and  it  is  probably 
modern.  Their  own  name  for  their  nation  is  Pooshtoon,  in  the  plural  Pooshtanneh, 
pronounced  Pooktauneh  by  the  Bordooranee  tribes,  whence  probably  the  name  Pa- 
tan,  by  which  they  are  known  in  India.  They  were  very  early  in  possession  of  the 
Soliman  mountains,  and,  in  the  ninth  century,  those  which  form  the  north-east  part 
of  their  present  territory.  During  the  government  of  the  descendants  of  Genghiz  and 
of  Tamerlane,  they  retained  their  independence,  when  Bauber  came  among  them, 
and  beginning  his  career  by  the  conquest  of  Caubul,  laid  the  foundation  of  the  Mo- 
gul empire,  which  after  his  death  was  transferred  to  Delhi.  In  the  beginning  of  the 
18th  century,  the  Afghan  tribe  of  the  Ghiljie  founded  an  empire  which  included  all 
Persia.  This  was  overthrown  by  Nadir  Shah,  who  annexed  the  greater  part  of  Af- 
ghanistan to  Persia.  On  his  death,  the  present  monarchy  was  founded.  The  Afghans 
consider  themselves  as  descended  from  Afghaun,  the  son  of  Irmia  or  Berkia,  son  of 
Saul  king  of  Israel ;  and  their  national  histories  begin  with  relating  the  transactions 
of  the  Jews  from  Abraham  down  to  the  captivity.  This  part  of  their  history  agrees 
with  that  given  by  other  Mahometans,  and  differs  but  little  from  that  of  Scripture, 
only  that  it  is  interspersed  with  some  wild  fables.  After  the  captivity,  they  allege 
that  a  part  of  the  children  of  Afghan  withdrew  to  the  mountains  of  Ghore,  or  Gaoor, 
(Paropamisus,)  and  part  to  the  neighbourhood  of  Mecca  in  Arabia.  All  this,  however, 
rests  on  vague  tradition.  Their  race  always  preserved  the  knowledge  of  the 
unity  of  God ;  and  on  the  appearance  of  Mahomet  his  greatest  prophet,  obeyed  his 
invitation,  and  marched  to  the  aid  of  the  true  faith,  under  Kyse,  afterwards  surnamed 
Abdoolreshid.  The  Arabian  historians,  however,  give  no  countenance  to  any  part 
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of  this  narrative.  The  Afghan  historians  themselves  furnish  proofs  of  their  inaccu- 
racy, by  making  Saul  the  forty-fifth  in  descent  from  Abraham,  which  is  inconsist- 
ent with  the  sacred  writings,  and  Kyse  only  the  thirty-seventh  from  Abraham,  in  a 
period  of  1600  years. 

The  Afghans  have  many  subdivisions  of  tribes,  and  numerous  Chiefs  |  political  state, 
called  Khauns :  their  attachments  are  rather  to  their  clan  and  the  public  good,  than 
to  the  chief.  He  presides  in  the  Jeergas,  or  deliberative  councils  of  his  tribe  or  clan. 
In  the  administration  of  justice,  the  Mahometan  law  is  adhered  to,  but  private  revenge 
is  much  practised  and  countenanced  by  general  usage,  although  the  Moollahs,  or 
ministers  of  religion,  who  assist  at  the  regular  tribunals,  declaim  against  it.  The 
king  is  the  natural  head  of  the  Dooraunee  tribe,  the  greatest,  bravest,  and  most 
civilized  of  the  whole  ;  he  levies  fixed  proportions  of  troops,  or  money,  or  both,  from 
each  tribe,  for  the  common  defence.  The  whole  nation,  however,  is  seldom  unani- 
mous on  any  general  plan  of  movements,  the  particular  interest  of  each  oolooss,  or 
tribe,  occupying  its  chief  attention.  The  king's  authority  is  greater  over  the  plains, 
and  about  towns,  principally  inhabited  by  a  class  of  people  called  Taujiks,  who  are 
not  considered  as  of  Afghan  descent,  and  are  not  numbered  among  the  trides.  The 
foreign  provinces  are  also  under  greater  subjection  ;  and  from  these  quarters  he  is 
enabled  to  raise  a  revenue  and  maintain  an  army  independent  of  the  tribes.  There 
are  some  points  of  strong  resemblance  between  the  situation  of  the  Afghan  country 
and  that  of  Scotland  in  former  times  ;  the  clans  nearest  to  the  royal  residence  yield 
a  precarious  submission,  while  the  remote  ones  are  independent ;  and  the  nobility 
most  connected  with  the  court  are  powerful  and  factious.  The  only  point  of  differ- 
ence is,  that  the  Scottish  chiefs  were  despotic,  while  the  Afghan  tribes  are  generally 
under  a  republican  government.  The  king  appoints  some  judges  under  the  name  of 
Cauzees,  who  share  with  the  jeergas  of  the  tribes  in  the  administration  of  justice, 
although  without  any  concert  or  mutual  connection. 

The  Afghans  purchase  their  wives;  consequently  women,  though  |  Marmg««. 
generally  well  treated,  are  in  some  measure  considered  as  property.  Courtships  are 
conducted  through  the  medium  of  the  relations  of  the  parties;  and  the  marriage 
contract  is  drawn  up  by  the  Cauzee.  In  the  country  the  women  generally  go  un- 
veiled, the  intercourse  between  the  sexes  is  less  distant,  and  marriages  more  fre- 
quently originate  in  the  attachment  of  the  parties.  The  women  of  the  upper  classes 
are  completely  secluded,  but  have  all  the  comforts  and  luxuries  provided  for  them 
that  can  be  afforded.  Those  of  the  poor  do  the  work  of  the  house,  but  they  do  not 
engage  indiscriminately  in  the  labours  of  the  men,  like  the  Indian  women,  who  even 
labour  among  masons  and  bricklayers.  The  sentiment  of  love  in  all  its  |  Love, 
fervour  and  fidelity  is  frequent  among  the  Afghans.  Besides  numerous  elopements, 
it  is  common  for  a  man  to  plight  his  faith  to  a  particular  girl,  and  then  set  off  to  a 
remote  town,  or  to  India,  to  acquire  the  money  which  must  be  paid  to  obtain  her 
from  her  friends,  and  which,  however  favourably,  disposed,  they  cannot  in  honour 
dispense  with.  Many  of  the  Afghan  songs  and  tales  relate  to  love. 

The  mollahs,  or  officers  of  religion,  are  the  regular  instructors  of  the  |  Education, 
youth.  Some  learn  no  more  than  their  set  forms  of  prayer,  and  other  ceremonies 
of  their  religion,  with  some  passages  of  the  Koran.  The  next  step  is  to  learn 
Arabic,  or  at  least  to  read  the  Koran,  but  often  without  understanding  it.  There  is 
a  teacher  in  every  village  or  camp,  who  is  maintained  by  certain  allotments  of  land. 
In  towns,  there  are  regular  schools,  in  which  the  teacher  is  maintained  by  his  scholars 
alone.  People  of  decent  fortune  learn  the  Persian  classics,  and  Arabic  grammar. 
This  last  is  taught  in  a  very  complicated  manner,  involving  many  other  subjects,  and 
sometimes  occupies  several  years.  A  young  Mollah,  when  sufficiently  proficient  in 
this  study,  goes  to  Peshawer,  Hushtnuggur,  or  some  other  place  famous  for  its 
Mollahs,  and  enters  on  logic,  law,  and  theology.  Some  push  their  researches  into 
ethics,  metaphysics,  and  the  system  of  natural  philosophy  known  in  the  east,  as  well 
as  history,  poetry,  and  medicine,  which  last  is  a  fashionable  study  for  men  of  all 
professions.  These  often  travel  to  distant  places,  and  even  to  Bokhara,  which  is  a 
great  seat  of  Mahometan  learning;  but  Peshawer  seems,  on  the  whole,  to  be  the 
most  learned  city  in  these  countries,  and  many  more  students  come  thither  from 
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Bokhara,  than  repair  to  that  city  from  Peshawcr.  India  has,  in  this  respect,  no  great 
reputation,  and  Persia  is  avoided  on  account  of  the  religious  heresy  of  Sheeism, 
which  is  professed  in  that  country,  the  Afghans  being  orthodox  Sonnites.  The 
Language.  |  language  of  the  Afghans  is  called  Pushtoo  ;  its  origin  has  not  been  well 
investigated,  and  probably  is  not  easily  discovered.  Of  a  large  proportion  of  the 
words  composing  it,  the  roots  are  unknown ;  yet  some  of  the  words  which  must  have 
been  used  in  the  earliest  stages  of  society,  or  others  by  which  they  have  been  sup- 
planted, belong  to  the  Zend  and  Pehlewe,  such  as  the  terms  for  father  and  mother, 
sister  and  brother,  and  the  numerals.  The  words  connected  with  religion,  govern- 
ment, and  science,  are  mostly  introduced  from  the  Arabic,  through  the  Persian. 
The  Afghans  use  the  Persian  alphabet,  and  generally  write  in  the  Nushk  character. 
Having  some  sounds  which  are  not  represented  by  any  Persian  letters,  they  express 
them  by  adding  particular  points,  or  other  marks  to  the  Persian  letters  which  come 
nearest  to  them.  The  language  is  rough  but  manly,  and  not  unpleasing  to  an  ear 
accustomed  to  oriental  tongues.  None  of  the  Pushtoo  authors  of  celebrity  are 
more  than  a  century  and  a  half  old,  and  probably  none  at  all  more  than  three  centu- 
ries. They  have  many  translations  from  the  Persian.  They  have  some  original 
poetry,  particularly  on  the  subjects  of  their  national  wars.  Their  prose  authors  are 
chiefly  on  theology  and  law ;  but  the  Persian  is  still  their  learned  language.  Their 
plans  of  study  are  strictly  methodical,  partaking  in  no  degree  of  a  miscellaneous 
character.  A  book,  if  read  at  all,  must  be  preceded  by  certain  others. 
Religion.  |  The  Afghan  system  of  Islamism  is  the  Sonnite,  which  is  distinguished 
by  the  acknowledgment  of  the  three  first  caliphs  as  the  true  successors  of  Mahomet. 
They  entertain  a  great  horror  against  heretics,  infidels,  and  idolators.  Some  in- 
stances have  occurred  of  capital  punishments,  inflicted  at  the  instance  of  the  Mol- 
lahs,  on  individuals  of  the  Sheeite  sect  for  blasphemy.  But  they  are  on  the  whole 
tolerant  to  those  whom  they  reckon  infidels,  in  their  own  country.  The  Hindoos 
enjoy  the  free  exercise  of  their  religion;  their  temples  are  unmolested,  though  they 
are  forbidden  all  public  processions,  and  all  exhibitions  of  their  idols.  They  are 
employed  in  offices  of  trust,  and  are  as  much  at  their  ease  as  most  of  the  other  in- 
habitants. The  Sikhs  praise  the  Afghans  for  their  tolerant  conduct  towards  them ; 
while  they  are  treated  with  contempt  and  aversion  by  the  Persians.  Mr.  Foster,  as 
an  individual  Christian,  was  treated  rather  contemptuously.  The  Sheeahs,  or  Shee- 
ites,  are  more  discountenanced  than  any  other  sect,  as  is  often  the  case  in  matters 
of  religion;  those  who  are  nearest  to  us 'in  their  belief  are  least  willingly  forgiven 
for  not  going  the  whole  length  of  our  particular  creed.  There  is  a  sect  called  Soo- 
fees,  who  are  a  sort  of  enthusiastical  religious  philosophers,  resembling  Platonists 
or  Pantheists.  There  is  another  called  that  of  Mollah  Zookee,  the  adherents  of 
which  renounce  all  belief  in  prophecy  and  revelation,  and  have  the  character  of 
being  dissolute  and  profligate  in  their  lives.  The  Afghans,  in  general,  have  much 
personal  religion,  and  seem  to  be  habitually  occupied  with  pious  reflections.  They 
are  very  regular  in  performing  their  devotions.  Their  toleration  does  not  arise  from 
indifference,  but  from  their  considering  religion  as  a  personal  concern ;  and  they  are 
often  sufficiently  capable  of  giving  credit  to  others  for  firmness  of  profession.  Regu- 
larity in  observance  of  the  prayers  and  fasts  is  often  enforced  by  the  municipal  law, 
and  the  breach  of  them  punished  by  the  Moohtesib,  a  regular  officer  appointed  for 
the  purpose,  whose  office,  however,  is  very  unpopular,  and  exposed  to  the  continual 
reproach  of  corruption  and  partiality.  The  mollahs  inculcate  austerity  of  life ;  they 
often  break  such  instruments  of  music  as  are  not  deemed  warlike,  such  as  lutes  and 
fiddles ;  sparing  drums,  trumpets,  and  hautboys.  They  are  in  possession  of  the 
greater  part  of  the  learning  of  the  country,  and  many  of  them  are  sensible  and  agree- 
able men.  They  are  actuated  by  a  strong  corporation  spirit,  and  often  avail  them- 
selves of  the  prevalent  superstitious  respect  in  which  they  are  held,  to  raise  mobs  in 
their  own  cause.  Their  formal  curses  are  much  dreaded.  This  body  of  men  is 
useful  in  repressing  many  lawless  passions;  at  the  same  time  it  prevents  the  advance- 
ment of  society  to  a  better  state,  which  can  only  be  effected  by  the  introduction  of 
a  desire  and  opportunities  of  information,  independent  of  their  influence.  There  are 
likewise  some  recluse  persons,  esteemed  as  saints,  under  the  names  of  Dervises, 
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Puheers,  &e.  who  are  treated  with  still  greater  reverence,  though  they  do  not  in  the 
least  interfere  with  civil  or  secular  matters.  These  sometimes  lay  claim  to  super- 
natural powers  or  communications.  The  Afghans  believe  in  alchymy,  magic,  astro- 
logy, and  the  prophetic  character  of  dreams ;  and  they  seek  for  direction  in  weighty 
concerns  by  turning  up  the  Koran  at  random,  after  fasting  and  prayer.  Sometimes, 
with  less  solemnity,  they  make  a  similar  use  of  the  poems  of  Hafiz,  and  other  books, 
to  peep  into  futurity. 

The  Afghans  are  remarkably  hospitable.  They  have  a  peculiar  cus-  |  Hospitality, 
torn  called  Nannaivautee,  (meaning,  "  I  have  come  in,")  by  which  a  person  who  has 
a  favour  to  ask  goes  to  the  house  or  tent  of  the  man  on  whom  it  depends,  and  re- 
fuses to  sit  on  his  carpet,  or  partake  of  his  hospitality,  till  he  grants  the  required 
boon.  This  is  felt  as  an  irresistible  tie,  in  opposition  to^very  strong  contrary  mo- 
tives. A  still  stronger  appeal  is  made,  though  not  connected  with  the  law  of  hospi- 
tality, when  a  woman  sends  her  veil  to  an  Afghan,  and  implores  his  assistance  for 
herself  or  her  family.  The  protection  conferred  by  the  rights  of  hospitality  ceases 
when  the  object  of  it  is  beyond  the  lands  of  the  village  or  tribe,  and  in  this  situation 
the  same  individual  is  reckoned  a  fair  object  of  plunder.  They  attend  much  more, 
on  all  occasions,  to  the  conferring  of  favours  than  to  the  respecting  of  rights.  Plun- 
der among  themselves  is  chiefly  repressed  by  the  defensive  exertions  of  the  injured 
tribe.  Strangers  are  sure  to  be  plundered,  unless  they  obtain  a  protecting  escort 
from  the  tribe  through  whose  territories  they  pass.  Some  tribes  are  in  this  particular 
more  infamous  than  others.  In  times  of  political  confusion,  travelling  is  not  safe  on 
any  terms,  or  in  any  part  of  the  country.  But  their  robberies  are  never  aggravated 
by  murder.  A  man  may  be  killed  in  defence  of  his  property,  but  his  life  is  in  no 
danger  when  he  ceases  to  resist. 

The  houses  are  made  of  unburned  brick,  one  story  high.  Their  only 
furniture  is  pieces  of  carpets  or  felt,  for  sitting  and  sleeping  on.  Some- 
times the  room  is  surrounded  with  broad  raised  benches,  called  sopha  or  sufe.  They 
sit  cross-legged  when  at  their  ease.  Their  ordinary  employment,  when  seated,  is 
conversation  ;  a  kalioon  for  smoking,  is  passed  round  occasionally,  and  after  a  whiff 
or  two,  is  sent  away.  They  are  not  great  smokers,  but  much  addicted  to  snuff, 
which  they  keep  in  round  or  oval  boxes,  formed  of  a  sort  of  nut-shell  called  balau- 
ghoon  without  a  lid,  but  having  a  hole  at  one  end  for  pouring  out  the  snuff.  At  first 
meeting,  some  ceremonious  words,  with  solemn  gestures  are  passed,  after  which 
they  are  quite  unrestrained  and  social.  They  delight  in  tales  of  kings,  genii,  and 
fairies.  Their  favourite  amusement  is  the  chase.  Their  dress  is  va-  |  Dress, 
rious,  partaking  of  the  Persian  in  the  western,  and  of  the  Indian  in  the  eastern  parts 
of  the  country.  Their  mode  of  travelling  is  on  horseback,  at  a  walking  pace.  The 
women  are  carried  in  a  sort  of  hampers,  called  cudjawas,  slung  over  the  animal's 
back.  For  women  of  distinction  they  are  carried  between  two.  The  Afghans,  like 
the  other  Mahometans,  have  slaves  brought  from  Africa,  through  Arabia ;  some 
Persians,  bought  from  the  Belooches,  who  have  kidnapped  them ;  and  some  pur- 
chased or  carried  off  from  their  northern  neighbours  the  Caufirs.  The  Afghans  are 
not  so  frivolous  nor  so  habitually  false  as  the  Indians  ;  •  and  are  perhaps  more  sin- 
cere, though  less  polished,  than  the  Persians.  The  attachment  which  subsists  in 
families  and  clans  is  strong  and  faithful ;  the  royal  families  are  almost  the  only  ex- 
ceptions, being  frequently  scenes  of  frequent  and  sometimes  merciless  rivalry.  They 
are  proud  of  their  descent,  and  fond  of  genealogies ;  grateful  for  favours,  though 
irritable  in  cases  of  slights.  They  will  do  any  thing  that  is  wanted  of  them  with 
much  more  zeal  if  a  present  is  made  in  advance,  than  if  it  is  withheld  in  the  hope 
of  quickening  them  by  expectancy.  No  Afghan  ever  keeps  a  shop,  or  exercises  any 
handicraft  trade.  Prohibited  by  their  religion  from  taking  interest  for  Hindoos  and 
money,  they  are  dependent  on  resident  Hindoos  as  bankers.  Their  arti-  TauJeks- 
ficers  are  of  the  same  nation,  or  Persians  or  Taujeks.  These  are  subjected  to  some 
hardships  and  grievances  in  the  towns,  from  the  strictness  of  the  police,  which  is  in 
the  hands  of  the  Mollahs,  and  in  some  degree  inquisitorial.  In  summer  the  inha- 
bitants of  the  towns  rise  at  half  past  three,  then  go  to  the  mosque  to  prayer,  then 
take  a  light  breakfast,  after  which  they  repair  to  their  shops.  They  take  a  luncheon 
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at  eleven,  and  then  sleep  for  two  hours.  Their  great  meal  is  after  the  last  prayers, 
and  called  Shaw  mee.  The  food  of  the  common  people  is  leavened  bread,  rice, 
flesh,  vegetables,  sometimes  cheese,  and  always  a  sort  of  dried  curd  called  koroot. 
One  of  their  great  amusements  arises  from  their  passion  for  pleasure  parties,  in  gar- 
dens, or  on  distant  rural  excursions  to  some  of  the  most  pleasing  scenery  of  the 
country.  They  have  often  singing  and  playing  in  their  houses,  and  delight  in  fight- 
ing cocks  and  quails.  They  have  some  forms  of  bodily  exercise  which  they  employ 
even  in  their  houses,  which  contribute  powerfully  to  their  muscular  vigour.  On  the 
whole,  a  degree  of  happiness  and  ease  is  enjoyed  by  the  inhabitants  of  the  towns 
which  might  appear  altogether  inconceivable  when  we  consider  the  external  circum- 
stances in  which  they  are  placed. 

The  sn»t-  |  The  houses  of  the  great  are  very  magnificent  and  spacious ;  surround- 
ed with  high  walls  containing  several  courts.  The  halls  are  supported  by  tall  wooden 
pillars,  and  Moorish  arches,  carved,  painted,  and  ornamented  with  figures  of  flowers. 
These  are  often  enlivened  with  paintings,  executed  in  Persia.  Their  dress  is  on  the 
Persian  model.  The  place  of  honour  is  the  corner  of  the  room  at  the  end  opposite 
the  entrance,  and  there  the  master  sits.  One  side  of  the  room  is  open  to  a  garden 
or  court,  and  -a  row  of  servants  is  drawn  up  out  of  doors,  immediately  below.  The 
servant*.  |  manners  of  the  great  are  mild  and  plain,  but  dignified.  The  servants 
are  remarkable  for  activity  and  fidelity,  and  are  often  entrusted  with  important  secrets. 
Their  masters  send  them  with  the  most  confidential  messages,  without  taking  any 
precaution,  except  that  of  providing  for  their  being  believed.  For  this  purpose  a  ring 
is  given,  or  some  indifferent  occurrence  is  referred  to  which  is  known  only  to  the 
master  and  the  person  to  whom  the  messenger  is  sent.  The  great  do  not  get  out  of 
bed  till  sunrise.  They  read  and  pray  for  about  an  hour,  then  breakfast ;  after  which 
they  repair  to  court,  where  they  transact  business.  Their  amusements  are  hunting 
and  hawking.  They  keep  about  them  persons  whose  profession  it  is  to  read  to  them ; 
the  favourite  book  being  the  Shauh  Naumeh,  the  great  heroic  poem  of  Ferdoosi. 
Chess,  backgammon,  and  cards,  are  also  resorted  to.  Their  entertainments  are 
served  up  with  great  neatness,  as  well  as  magnificence.  The  servants,  however, 
snuff  the  candles  into  a  tea-cup  with  a  pair  of  scissors.  They  separate  the  joints  of 
the  meat  with  penknives,  and,  tearing  it  to  pieces  with  their  hands,  which  have  been 
washed  immediately  before,  lay  it  on  the  plates  before  the  guests.  The  conduct  of 
the  great  has  a  much  more  favourable  aspect  when  among  the  people  of  their  tribe 
than  at  court,  where  corruption  usually  prevails. 

Trade.  |      The  exports  from  the  Afghan  country  to  India  are  principally  horses 

and  ponys,  furs,  shawls,  Mooltan  (chintz,  madder,  assafoetida,  tobacco,  almonds,  pis- 
tachio nuts,  walnuts,  hazle-nuts,  and  fruits.  The  fruits  are  generally  dried,  but  a 
great  quantity  fresh,  being  pulled  before  they  are  ripe,  and  carefully  packed  up  in 
boxes  with  cotton.  The  imports  from  India  are  coarse  cotton  cloths,  worn  by  the 
common  people  in  every  part ;  muslins,  silk  stuffs,  and  brocade,  indigo  in  great  quan- 
tities, ivory,  chalk,  bamboos,  wax,  tin,  sandal-wood,  sugar,  spices,  and  cowries.  The 
exports  to  Independent  Tartary  consist  of  articles  previously  imported  from  India,  or 
made  in  the  Indian  provinces-  of  the  kingdom.  The  principal  imports  from  that  coun- 
try are  horses,  and  gold  and  silver  in  the  form  of  coin  or  of  Chinese  ingots.  Cochi- 
neal, broad  cloth,  pots,  and  hardware,  come  from  Bokhara,  being  originally  brought 
from  Russia;  also  Russian  leather,  tin  beads,  spectacles,  and  other  European  articles. 
Oormuk,  a  fine  cloth  of  camel's  wool,  cotton,  and  some  lamb  skins,  are  imported 
from  Bokhara  itself;  and  a  few  of  the  two  humped  camels  from  the  Kuzzauk  country. 
With  Persia,  an  interchange  of  manufactures  is  the  chief  trade ;  they  also  receive  from 
that  country  quantities  of  raw  silk,  corn,  and  bullion,  and  some  Indian  chintz,  which 
is  brought  from  Coromandel  to  Abushehr  in  the  Persian  Gulf,  and  then  carried  across 
the  country  to  Afghanistan. 

Mr.  Elphinstone  gives  a  minute  delineation  of  the  characters  and  manners  of  the 
Afghan  tribes,  j  different  Afghan  tribes,  for  which  we  must  refer  to  his  work.  The  east- 
ern tribes  are  in  general  called  Berdooranees ;  the  most  conspicuous  among  them  is 
that  of  the  Yoosofzyes,.  who  are  remarkably  quarrelsome  both  towards  their  neigh- 
bours and  among  themselves.  They  live  on  the  north  side  of  the  river  Caubul.  An- 
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other  division  consists  of  the  tribes  of  the  Soliman  range,  the  Kheiberees,  Vizerees, 
and  others ;  and  the  third  that  of  the  western  Afghans,  the  most  conspicuous  of  whom 
are  the  Dooranees  and  the  Ghiljies.  These  two  are  a  sort  of  rivals;  the  former  be- 
ing the  ruling  tribe,  and  that  to  which  the  present  king  belongs ;  the  latter  formerly 
enjoyed  that  honour,  and  under  them  the  Afghans  once  subjugated  the  whole  of  Per- 
sia. The  Ghiljies  are  ferocious  and  vindictive  to  their  enemies;  while  the  Doora- 
nees are  mild  as  well  as  manly,  and  the  most  respectable  of  the  whole  Afghan  nation. 
Some  of  them  lead  an  agricultural  and  others  a  pastoral  life.  The  former  live  chiefly 
in  villages,  a  common  form  of  which  is  that  of  four  streets  leading  into  a  square  in 
the  centre.  There  is  sometimes  a  pond,  and  always  some  trees  in  this  space,  where 
the  young  men  assemble  in  the  evenings  to  pursue  their  sports,  while  the  old  men 
look  on  and  converse.  The  houses  are  of  brick  burned  or  unburned,  cemented  with 
mud  mixed  with  chopt  straw.  The  roofs  are  sometimes  in  the  form  .of  terraces  laid 
on  beams,  but  more  frequently  composed  of  three  or  four  low  domes  of  brick.  A 
house  generally  consists  of  only  one  apartment;  and  is  surrounded  by  a  few  out- 
houses. The  villages  are,  for  the  most  part,  close  by  the  castle  of  a  khan.  Many, 
even  of  the  agricultural  Dooranees,  live  in  tents  of  black  blankets  or  thick  felt.  The 
common  ones  are  low,  but  those  of  the  khans  are  comparatively  spacious,  and  high 
enough  to  admit  a  camel.  The  pastoral  tribes,  for  the  most  part,  lead  an  easy  and 
peaceful  life,  to  which  they  are  very  much  attached,  but  those  on  the  confines  of 
Persia  are  fierce  and  active  in  their  border  wars. 

The  city  of  Kandahar  is  in  the  Dooranee  country.  It  is  large  and 
populous ;  and  superior  to  most  Asiatic  cities,  having  the  advantage  of 
being  built  on  a  plan,  but  not  at  all  magnificent.  The  most  of  it  is  built  of  brick 
cemented  with  mud.  Its  external  appearance  is  not  remarkable.  The  greater  part 
of  its  inhabitants  are  Afghans,  which  is  not  the  case  with  the  other  large  towns.. 
The  Ghiljies  possess  the  country  situated  between  that  of  the  Dooranees  and  the 
city  of  Caubul.  It  contains  the  city  of  Ghiznee,  which  was  the  capital  of  Afghanis- 
tan, when  at  its  height  of  power,  and  holding  all  Persia  in  subjection.  This  was  in 
the  beginning  of  the  last  century.  It  is  now  reduced  to  a  town  of  1500  houses,  be- 
sides suburbs  without  the  walls.  It  contains  two  lofty  minarets.  The  tomb  of  the 
great  Sultan  Mahmood  is  about  three  miles  from  the  city,  a  spacious  but  not  a  mag- 
nificent building,  covered  with  a  cupola.  The  tomb-stone  is  of  white  marble,  it  has 
some  verses  of  the  Koran  inscribed  on  it ;  and  some  Mollahs  are  still  maintained, 
who  incessantly  read  the  Koran  aloud  over  the  grave.  There  are  a  few  other  anti- 
quities, one  of  the  most  useful  of  which  is  an  embankment  across  a  stream,  bjr 
means  of  which  the  city  and  the  fields  are  supplied  with  water. 

The  city  of  Caubul,  the  present  capital,  is  handsome,  but  not  exten-  |  Caubul. 
sive.     The  houses  are  of  wood ;  Mr.  Foster  praises  the  abundance  and  arrange- 
ment of  its  bazars.     On  the  top  of  a  hill,  over  the  city,  is  the  tomb  of  the  celebra- 
ted emperor  and  historian  Bauber.     The  climate  and  local  scenery  of  that  place  are 
delightful. 

We  now  proceed  to  give  a  short  account  of  the  dependencies  of  the  I  Afghan  de- 
Afghan  government.  The  only  one  which  they  possess  in  Turkestan  is  |  P61"16""6*- 
the  town  and  district  of  Balk,  or'Bulkh,  a  tract  which  has  the  Oxus  on  the  north,  the 
mountains  of  Hindoo  Coosh  and  Paropamisus  on  the  south,  Budukshann  on  the 
east,  and  a  desert  on  the  west.  This  country  lies  lower  than  Afghanistan,  the  de- 
scent from  the  mountains  on  the  north  being  much  greater  and  more  rapid  than  on 
the  south.  The  city  of  Balkh  is  of  the  most  remote  antiquity ;  it  was  |  Baikh. 
known  to  the  Greeks  in  Alexander's  time,  under  the  name  of  Bactra.  It  had  been 
the  capital  of  Persia  at  a  much  earlier  period,  being  fixed  on  as  the  royal  residence, 
by  Ky  Koosroo,  supposed  to  be  the  same  with  Cyrus  the  Great.  All  the  Asiatics 
are  impressed  with  the  idea  of  its  being  the  oldest  city  in  the  world.  It  is  now  in- 
significant, but  has  extensive  ruins.  The  surrounding  country  is  flat,  fertile,  and 
well  cultivated.  It  is  said  to  contain  360  villages,  and  is  watered  by  eighteen  canals, 
drawn  from  a  celebrated  reservoir  in  the  Paropamisan  mountains.  One  of  them  was 
reckoned  to  produce  an  annual  revenue  of  9000/.  Sterling.  The  people  of  this  dis- 
trict resemble  the  rest  of  the  Uzbek  Tartars,  being  uncommonly  strict  as  Sonnee 
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Mahometans,  and  regulating  their  conduct  entirely  by  the  Koran,  which  is  their  only 
rule,  both  in  private  life  and  in  the  administration  of  justice. 

The  Paropamisan  range  of  mountains  is  inhabited  by  two  races,  which,  though 
subject  to  the  Afghan  government,  are  not  of  Afghan  descent,  and  differ  from  them 
entirely  in  language,  appearance,  and  manners.  Their  language  is  a  dialect  of  the 
Persian.  They  seem  to  be  of  the  same  race,  but  divided  by  difference  of  religion, 
Eimauks.  |  the  Eimauks  being  rigid  Sonnees,  and  the  Hazaurehs  violent  Sheeahs. 
The  governments  of  both  are  despotic,  whereas  those  of  the  Afghan  tribes  are  re- 
markably the  reverse.  The  country  of  the  Eimauks  is  the  farthest  west,  and  the 
least  mountainous,  but  the  hills  are  lofty  and  steep  towards  Herat.  The  Eimauk 
chiefs  sometimes  inhabit  spacious  palaces  in  strong  castles,  where  they  maintain  little 
courts,  and  are  attended  by  splendid  retinues.  They  levy  taxes  on  their  tribes,  and 
keep  troops  in  their  own  pay,  and  mounted  on  their  own  horses.  The  administration 
of  justice,  and  the  right  of  life  and  death  are  in  their  hands.  These  people  keep 
many  sheep,  and  rear  a  small  but  hardy  breed  of  horses.  They  eat  horse  flesh. 
[n  other  respects  they  resemble  the  Afghans,  but  their  despotic  governments  give 
them  an  appearance  of  greater  order  and  quite.  In  war  they  show  a  degree  of  fero- 
city not  known  among  the  Afghans,  sometimes  throwing  their  prisoners  over  preci- 
pices, at  others  shooting  them  with  arrows,  drinking  the  warm  blood  of  their  enemies, 
and  rubbing  it  over  their  faces  and  beards.  Two  tribes  of  Eimauks,  situated  to  the 
west  of  Herat,  are  subject  to  Persia.  The  number  of  the  Eimauks  may  amount  to 
400  or  450,000. 

Hazaurehs.  |  The  term  Hazaureh  has  been  differently  applied.  There  is  a  subor- 
dinate tribe  of  the  Eimauks,  called  the  Hazaureh.  The  regiments  into  which  the 
Tartar  armies  were  divided  used  to  be  called  Hazaurehs :  but  the  Hauzreh  nation  is 
not  to  be  confounded  with  either  of  these,  although  it  may  be  conjectured  to  have 
owed  its  origin  to  the  armies  now  mentioned,  which  were  left  to  occupy  part  of  the 
conquered  country.  The  country  of  the  Hazaurehs  is  more  rugged  than  that  of  the 
Eimauks.  It  is  unfavourable  to  the  culture  of  grain ;  and  hence  animal  food,  includ- 
ing horse  flesh  and  the  productions  of  the  dairy,  are,  with  that  people,  more  import- 
ant articles  of  diet.  They  live  in  thatched  houses,  half  sunk  in  the  slopes  of  the 
Dre««.  |  hills.  The  inhabitants  twist  rolls  of  cloth  round  their  legs,  instead  of 

stockings,  a  custom  common  to  them  with  the  Uzbeks.  The  women  wear  long 
frocks  of  woollen  stuff,  and  boots  of  soft  deer-skin  as  high  as  the  knees.  Their  cap 
sits  close  to  the  head,  and  a  slip  of  cloth  hangs  down  behind  halfway  to  the  ground. 
They  have  strong  Tartar  features,  but  their  habit  of  body  is  stouter  and  plumper  than 
that  of  the  Tartars.  The  women  are  often  handsome,  and  have  an  ascendancy  un- 
exampled in  the  neighbouring  countries.  The  wife  manages  the  house,  takes  care 
of  the  property,  does  her  share  of  the  honoursr  and  is  much  consulted  in  all  her  hus- 
band's measures.  Women  are  never  beaten ;  they  have  no  concealment,  but  are 
said  to  be  indifferent  in  their  character  for  chastity.  Both  sexes  spend  much  of 
their  time  in  the  house,  sitting  round  a  stove.  They  are  all  great  singers  and  players 
on  the  guitar,  and  many  of  them  poets.  Lovers  and  their  mistresses  sing  verses 
to  one  another  of  their  own  composing,  and  men  often  sit  for  hours  railing  at 
each  other  in  extemporaneous  satire.  Their  amusements  out  of  doors  are  hunt- 
ing, shooting  deer,  and  racing.  They  are  good  archers,  and  every  man  has  a  match- 
character.  |  lock.  They  are  passionate,  exceedingly  fickle,  and  often  engaged  in 
broils  among  themselves ;  yet  a  merry,  conversible,  good  natured  and  hospitable  race. 
An  extreme  simplicity  prevails  among  them.  It  is  said  that  they  believe  the  king  of 
Caubul  to  be  as  high  as  the  tower  of  a  castle.  They  are  not  exempt  from  falsehood. 
They  live  in  villages  of  from  twenty  to  a  hundred  houses,  each  village  having  a  high 
tower  for  defence,  in  which  a  sentinel  constantly  watches,  and  if  necessary,  sounds 
the  kettle  drum;  when  the  sound  is  taken  from  hill  to  hill,  and  two  or  three  thousand 
Tribei.  I  men  are  in  a  short  time  assembled  at  the  point  of  attack.  They  are 

divided  into  tribes,  each  of  which  has  a  Sultan,  who  lives  in  considerable  state,  and 
is  armed  with  high  powers.  They  have,  however,  some  democratic  tribes.  They 
Religion.  |  are  all  enthusiastical  followers  of  Ali,  hold  in  detestation  the  Afghans, 
Eimauks,  and  Uzbeks  for  following  the  sect  of  the  Sonnees,  and  insult,  if  they  do  not 
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persecute,  every  Sonnite  who  enters  their  country.  They  even  distrust  such  of  their 
own  countrymen  as  have  been  much  among  the  Afghans,  suspecting  them  of  a  degree 
of  deterioration.  They  have  little  intercourse  with  the  rest  of  mankind.  The  little 
trade  they  have  is  carried  on  by  barter;  sugar  and  salt  are  the  foreign  commodities 
most  in  request.  Their  country,  though  more  extensive,  is  less  peopled  than  that 
of  the  Eimauks,  and  their  number  probably  does  not  exceed  from  300  to  350,000 
souls.  The  country  of  the  Hazaurehs  contains  two  idols,  representing  a  man  and 
a  woman,  the  former  twenty  yards  high,  and  the  latter  fourteen.  The  man  has  a 
turban  on  his  head,  one  hand  is  held  up  to  his  mouth,  and  the  other  across  his  breast. 
These  are  thought  to  be  relics  of  the  worship  of  Boodh,  and  resemble  the  colossal 
statues  at  the  entrance  of  the  temples  consecrated  to  that  religion. 

Herat,  though  within  the  limits  of  the  Dooranee  country,  forms  a  dis-  |  Herat, 
tinct  government,  and  is  in  little  subjection  to  the  general  government  of  the  king- 
dom. The  city  of  this  name  is  one  of  the  most  ancient  and  renowned  in  the  east. 
It  was  formerly  called  Heri,  and  gave  its  name  to  an  extensive  province  in  the  time 
of  Alexander.  It  was  long  the  capital  of  Tamerlane's  empire.  From  his  descend- 
ants it  passed  into  the  hands  of  the  Sophi  Kings  of  Persia,  from  whom  it  was  taken 
by  the  Dooranees  in  1715  ;  it  was  taken  again  by  Nadir  Shah  in  1731,  and  retaken 
by  the  Afghan  king,  Ahmed  Shah,  in  1749.  It  surpasses  the  other  Afghan  cities 
in  magnificence.  It  has  a  very  spacious  and  elegant  mosque,  surrounded  by  domes 
and  minarets,  and  ornamented  with  the  shining  painted  tile  which  is  so  much  used  in 
all  the  Persian  buildings.  It  is  surrounded  by  a  broad  wet  ditch,  covers  a  great 
space,  and  contains  about  100,000  inhabitants.  Two-thirds  consist  of  ancient  inha- 
bitants who  are  all  Sheeahs,  a  tenth  Dooranees,  and  the  rest  Eimauks  and  Moguls, 
together  with  the  same  mixture  as  the  other  towns  of  the  kingdom.  The  inhabitants 
of  the  surrounding  country  are  mostly  Taujiks,  who,  like  the  rest  of  that  race,  bear 
a  very  respectable  character.  The  revenue  of  Herat  is  reckoned  at  a  million  of  ru- 
pees, one  half  of  which  is  applied  to  the  maintenance  of  local  troops,  and  the  pay- 
ment of  salaries,  while  the  other  passes  into  the  royal  treasury.  The  government 
is  generally  held  by  a  son  of  the  King  of  Caubul.  The  present  is  Feeroz  Oosden, 
brother  of  the  king,  a  mild  and  respectable,  though  rather  a  timid  character.  It  is 
less  subject  to  the  Afghan  kingdom  than  its  other  dependencies,  being  occasionally 
attacked  or  threatened  by  the  Persian  power,  and  obliged  to  purchase  its  peace  on 
the  condition  of  payments,  which  constitute  a  sort  of  irregular  tribute.  Mr.  Kinneir 
represents  it  as  subject  to  the  king  of  Persia,  but  the  family  to  which  the  governor 
belongs  appears  decisive  of  its  subjection  to  the  Afghans. 

The  province  of  Seistan  exhibits  a  scene  of  deplorable  degeneracy,  |  Seistan. 
both  in  its  physical  and  moral  character.  The  numerous  ruins  which  it  still  contains 
testifv  it  to  have  been  once  a  fertile  country,  full  of  cities  scarcely  surpassed  by  any 
in  Asia.  These  reverses  are  the  effects  of  the  perpetual  encroachments  of  the  sands 
of  the  deserts  by  which  it  is  surrounded  on  all  sides  except  the  north,  where  it  joins 
the  Doranee  country.  Every  wind  brings  clouds  of  a  light  drifting  sand,  which  de- 
stroys the  fertility  of  the  fields,  and  gradually  overwhelms  the  villages.  The  only 
parts  which  retain  their  fertility  are  the  immediate  banks  of  the  rivers  Helmund  and 
Furra-Rood,  and  of  tuo  lake  of  Durra  into  which  they  flow.  This  lake  |  its  lake, 
is  about  150  miles  in  circumferance.  The  water  is  not  salt,  but  brackish,  and  scarcely 
fit  for  drinking.  In  the  centre  there  is  an  island  called  Copee  Zoor,  or  "  the  hill  of 
strength,"  sometimes  the  fort  of  Roostum.  It  is  still  an  occasional  place  of  refuge 
for  the  inhabitants  of  the  shores.  The  miry  banks  are  occupied  by  a  rank  and  irre- 
gular vegetation  of  rushes  and  reeds,  frequented  by  herds  of  oxen  kept  by  a  set  of 
persons  who  seem  to  form  a  distinct  race.  Exterior  to  those  a  stripe  of  land  pro- 
duces grass,  grain,  and  tamarisks.  The  rest  of  the  country  is  almost  a  desert,  pro- 
ducing some  forage  for  camels,  and  here  and  there  a  well  for  the  wandering  Beloo- 
ches,  to  whom  these  animals  belong.  The  original  inhabitants  of  Seistan  are 
Taujiks,  to  which  have  been  .added  two  other  tribes  from  Persian  Irak,  all  of  whom 
resemble  the  Persians  in  character  and  manners.  The  Belooches  have  extended  into 
this  country,  and  are  commanded  by  Jehaun  Khan,  who  is  a  terror  to  the  caravans, 
and  to  the  neighbouring  countries.  The  lineal  descendant  of  the  ancient  chiefs  of 
VOL.  I.— 3  M 
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Seistau,  Mullik   Bohran  Khanee,  assumes  the  title  and  state  of  royalty,  but  lias 
scarcely  a  thousand  men  at  his  disposal. 

Beioochistan  Bcloochistan,  occupying  the  greatest  part  of  Mckran,  extends  from 

sSnd.  '  I  Afghanistan  on  the  north  to  the  Indian  ocean  on  the  south.  It  has  Ivcr- 
man  in  Persia  on  the  west,  and  Sincl  on  the  east.  It  is  the  ancient  Gedrosia.  It  is 
an  hundred  miles  long,  and  three  hundred  and  fifty  hroad.  The  largest  division  be- 
longs to  the  Khan  of  Kelat,  comprehending  the  table  land,  which  is  cold,  rugged, 
and  barren,  but  resembles  the  Afghan  country,  and  the  low  parts  called  SewestSn, 
which  are  not  to  be  confounded  with  Seistan  already  described,  but  lying  on  the  south 
and  on  the  cast.  These  tracts  are  hot,  and  generally  dry,  but,  round  Gundawa, 
Dauder,  and  other  towns,  well  watered  and  cultivated.  It  is  mostly  inhabited  by 
Juts.  The  inhabitants  of  the  table  land  arc  Brahoo  Belooches,  mixed  with  Taujiks. 
The  former  are  a  hospitable  and  honest  people,  hut  deprived  of  the  advantages  of 
civilization,  and  have  a  general  resemblance  to  the  Afghans.  The  plains  are  inha- 
bited by  another  race,  distinct  in  language  and  most  other  particulars,  who  arc  called 
Rind.  These  are  determined  and  sanguinary  robbers.  Plunder  on  a  small  scale  is 
held  by  them  in  contempt.  When  they  intend  to  make  a  chcpao,  or  foray,  they  set 
out  on  camels,  each  man  having  the  charge  often  or  twelve,  and  ride  eighty  miles  a 
day,  till  they  approach  the  destined  scene  of  operations,  lurk  in  some  unfrequented 
jungle  in  the  neighbourhood,  rush  out  at  midnight,  set  the  devoted  village  on  fire,  and 
kill  or  carry  oil*  men,  women,  children,  and  flocks.  The  captives  are  blind-folded, 
and  tied  on  camels,  that  they  may  never  know  the  road  back  to  their  native  spot. 
Messrs.  Pottingcr  and  Christie,  in  a  perilous  journey  which  they  undertook  across  this 
region,  found  to  the  west  of  the  Belooches,  in  Mckran  Proper,  Loories,  and  other 
tribes  of  a  meaner  and  more  brutal  class,  who  are  abandoned  to  every  species  of  dcr 
pravity,  plunder  in  every  shape,  and  murder  in  cold  blood  on  the  slightest  resentment. 
They  scarcely  rear  any  children,  and  keep  up  their,  communities  chiefly  by  man- 
stealing. 

sind.  |       Lower  Sind  is  a  country  justly  compared  to  the  Delta  of  Egypt  in  all 

its  physical  characters.  The  former  capital  was  'Tatta,  the  ancient  Patlalu ;  the 
present  is  Hyderabad.  It  is  rather  barbarously  governed  by  three  brothers  called 
Ameers,  in  the  name  of  the  Afghan  kings,  and  a  revenue  of  sixty-one  lacks  of  ru- 
pees (767,000/.)  is  raised  by  every  sort  of  extortion  and  oppression.  They  ought 
to  pay  1,500,000  rupees,  (fifteen  lacks,)  annually  to  the  king,  but  have  generally 
withheld  it,  unless  when  in  immediate  fear  of  the  royal  armies.  They  maintain  a  force 
of  38,000  irregular  cavalry. N  The  Siudees  are  a  handsome  race,  blacker  than  most 
of  the  people  of  India,  but  have  the  character  of  being  treacherous^  cruel,  licentious, 
and  very  deficient  in  intelligence. 

upper  sind.  |  Shirkarpoor,  in  Upper  Sind,  is  bounded  by  the  Indus  on  the  cask  and 
the  Beloocheo  country  on  the  west.  The  town  is  of  considerable  size,  surrounded 
with  a  mud  Avail.  It  contains  several  wealthy  bankers ;  and  Shirkkapooree  bankers 
are  found  in-all  the  towns  of  Afghanistan  and  Turkestan.  It  is  governed  by  a  Ha- 
kim, who  keeps  very  few  troops,  and  pays  a  revenue  of  three  lacks  of  rupees.  The 
country  of  the  Mozaurces  to  the  north  is  inhabited  chiefly  by  Belooches.  Bahawul- 
ppor  includes  for  a  certain  distance,  the  banks  of  the  Indus,  and  its  two  tributaries, 
the  Hydaspcs  and  the  A  cosines.  Above  this  is  Mooltan,  which. is  exposed  to  many 
revolutions,  being  sometimes  in  the  hands  of  the  Mahrattas,  and  recently  threatened 
by  the  Sikhs. 

cashmere.  |  The  valley  of  Cashmere  is  surrounded  by  lofty  mountains,  which  on 
the  north  divide  it  from  little  Thibet,  from  Ladauk  on  the  cast,  from  the  Punjaub  on 
the  south,  and  from  Pukhleo  on  the  west  .On  the  north-west  a  branch  of  the  Speen 
(or  white)  Caufirs,  comes  in  contact  with  it.  The  Cashmerians  arc  a  distinct  race 
of  Hindoos,  peculiar  in  language  and  manners.  The  men  are  stout,  active,  and  in- 
dustrious, much  addicted  to  pleasure,  and  notorious  for  falsehood  and  cunning.  They 
are  chiefly  Mussulmans.  In  the  year  742  of  the  Hc'gira,  the  Hindoo  kings  were 
succeeded  by  a  Mahometan  dynasty.  This,  after  reigning  nearly  300  years,  was 
subdued  by  the  son  of  Bauber,  and  Cashmere  remained  in  the  hands  of  the  Moguls, 
till  the  time  of  Ahmed  Shah,  when  it  was  taken  by  the  Dooranee  Afghans.  It  is 
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governed  with  a  strong  hand,  no  natives  being  allowed  the  use  of  arms  within  the 
city.  The  administration  is  tyrannical,  and  numerous  spies  are  employed.  The  city 
of  Cashmere  is  the  largest  in  the  Afghan  dominions,  and  contains  from  150  to  200,000 
inhabitants.  The  gross  revenue  of  the  provinces  is  said  to  be  4,626,300  rupees  (or 
nearly  500,000/.)  The  governor  has  constantly  at  his  disposal  a  force  of  5400  horse, 
and  3200  infantry.  The  most  remarkable  production  of  Cashmere  is  its  shawls,  whicl* 
are  said  to  occupy  sixteen  thousand  looms. 

The  royal  power  is  subjected  to  greater  control -among  the  Afghans  |  Government, 
than  in  most  other  Asiatic  countries,  as  the  power  of  the  Dooranee  aristocracy,  and 
the  organization  of  the  other  tribes  arc  permanent;  and  notwithstanding  the  division 
into  tribes,  and  the  rivalry  which  sometimes  exists  among  them,  there  is  a  general 
sentiment  of  regard  for  the  public  interest,  and  the  honour  of  the  Afghan  name. 
There  is  no  regular  or  well  matured  constitution,  yet  there  arc  some  established  cus- 
toms and  practical  opinions  respecting  the  government.     There  is  no  fixed  rule  for 
the  crown  descending  to  the  eldest  son.     When  a  Jung  dies,  it  has  been  usual  for 
the  great  Dooranee  Sirdars  present  at  the  court,  to  meet  and  consider  which  of  his 
sons  is  to  succeed.     Their  voice  secures  the  possession  of  the  capital ;  but  the  prac- 
tice of  conferring  the  different  great  governments  on  the  king's  sons  generally  leads 
to  a  contest.    The  whole  of  the  royal  family,  except  those  whom  the  king  particularly 
favours,  are  closely  confined  in  the  upper  citadel  of  Caubul,  where  they  are  well 
treated.     Those  who  remain  at  large  are  appointed  to  the  government  of  provinces 
or  the  command  of  armies.     Tlie  king  has  the  exclusive  privilege  of  coining,  and 
the  right  of  war  and  peace;  all  appointments  are  in  his  gift,  though,  in  many  cases, 
his  cht>ice  is  confined  to  particular  families;  of  this  description  are  the  cliiefships  of 
tribes.     Some  offices  of  the  state,  and  many  even  of  the  king's  household,  are  also 
hereditary.     Ho  has  the  entire  control  of  the  revenue  both  in  collection  and  expen- 
diture, but  he  cannot  increase  the  settlement  of  the  land  revenue  fixed  by  Ahmed 
Shah,  which  is  extremely  easy.     The  only  means  by  which  he  can  increase  his  re- 
sources derived  from  the  Afghans  are  fines,  compositions  for  military  service,  and 
sometimes  arbitrary  valuations  of  the  productions  of  the  land.     He  has  the  control 
of  military  levies,  and  the  command  of  the  army;  he  has  the  direction  of  religious 
affairs,  but  has  little  room  for  interference.     His  general  policy  is  to  keep  the  Doo- 
ranee tribe  in  subjection  to  himself,  while  he  exalts  them  over  the  other  Afghans. 
Therefore  he  protects  the  Taujiks,  or  townsmen  not  belonging  to  the  clans,  and  all 
others  whose  power  he  can  use  to  depress  the  nobles.     His  men  arc*  got  from  the 
western,  and  money  chiefly  from  the  eastern  tribes.     The  Afghan  views  of  conquest 
are  directed  rather  to  the  east  than  to  the  west  of  their  present  territory.     The  riches 
of  the  Indian  provinces  arc  the  chief  temptations.     They  threatened  India  of  late 
years  during  the  wars  of  Buonaparte;  and  one  object  of  the  diplomatic  intercourse 
opened  between  Great  Britain  and  Persia  was,  to  induce  the  latter  power  to  form  a 
diversion  on  the  west  in  case  of  their  attempting  to  invade  India.     The  mission  was 
attended  with  the  desired  effect  of  preventing  such  a  movement  on  the  part  of  the 
Afghans. — The  punishments  inflicted  on  offenders  among  the  Afghans  |  Punishment*, 
are  lenient,  compared  with  the  severity  of  the  Persians.     The  practice  of  maiming 
or  blinding  the  common  people  is  unknown.     But  the  government  often  resorts  to 
perfidious  .measures  to  seize  offenders,  and  employs  torture,  especially  on  the  rich, 
for  extorting  money.     The  chief  minister  is  called  Vizier- Azem,  as  in  Turkey;  he 
manages  the  revenue,  and  controls  the  other  departments      Next  to  him  are  the 
Moonshee-Baushee,  or  chief  secretary,  who  manages  the  king's  correspondence ;  and 
the  Hircarrah-Baushee,  who  is  at  the  head  of  the  intelligence  department.     The  offi- 
cers of  the  court  and  household  arc  very  numerous,  being  formed  on  the  model  of 
Nadir  Shah's ;  each  of  the  branches  belonging  to  it  is  distinguished  by  a  particular 
dress.     The  appearance  of  the  court  is  regular  and  decorous.     Each  of  the  eighteen 
most  important  provinces  of  the  kingdom  is  governed  by  a  Hakim,  to  collect  the  re- 
venue and  command  the  militia,  and  a  Sirdar  to  command  the  regular  troops  and  pre- 
serve public  tranquillity.    These  act  through  the  medium  of  the  heads  of  tribes  where 
the  latter  are  powerful ;  where  the  tribes  arc  weak,  they  send  their  orders  directly  to 
the  heads?  of  subdivisions.     The  principal  source  of  the  king';*  income  is  |  Revenue. 
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our  M(!O,  and  tlic  lake  Aral  ami  the  Caspian  S$i  on  the  other,  and  which  may  be 
called  cither  Tartury  or  Turkestan. 

The  Tartars  have  indeed  inhabited,  and  even  reigned  over  Little  Bukharia ;  but 
there  they  have  been  subdued  by  the  Kalinuks.  On  the  other  side,  the  Tartars  once 
h:id  possession  of  the  klianals  of  Sibir,  or  kingdoms  of  Siberia,  called  also  Turn, 
Kasan,  Astrakan,  and  the  Crimea;  but  these  four  states  have  fallen  under  the  Rus- 
sian dominion.  A  number  of  Tartars  remain  in  these  countries;  some  on  the  Tobol 
and  the  Irtysh,  as  £ir  as  the  river  Yenisei;  others  in  the  neighbourhood  of  Kasan. 
A  small  number  live  in  the  Crimea,  and  some  tribes  have  taken  refuge  in  Caucasus, 
where  they  settle  round  those  posts  which  arc  protected  by  the  Russian  arms  from 
the  lawlessness  of  the  native  mountaineers.  Tartary  is  thus  very  extensive  in  an 
ethnographic  sense,  as  denoting  the  country  inhabited  by  Tartars.  But  the  inde- 
pendent Tartar  nations  arc  conlincd  within  narrower  limits.  They  occupy  only  the 
physical  region  bounded  on  the  north  by  the  Algydim-Shalo  mountains,  or  the  course 
of  the  Irtysh;  on  the  west  by  the  course  of 'the  Ural  and  the  Caspian  Sea;  on  the 
south  by  Khorasan  and  the  mountains  of  Gaoor  or  Paropamisus,  and  on  the  cast  by 
the  chain  of  Beloor. 

^n  tne  nor^>  tlio  steppe  of  Issam  and  the  river  Yaik,  or  Ural,  scpa- 
rate  Tartary  from  Russia.  The  Beloor  mountains  are  its  barrier  on  the 
side  of  China.  On  the  west  the  Caspian  Sea  furnishes  a  natural  frontier;  on  the 
south  it  has  no  similar  barrier  to  secure  it  from  the  invasions  of  the  Afghans,  as  that 
power  is  in  possession  of  the  city  and  territory  of  Balk.  Still  Tartary,  geographi- 
cally considered,  must  be  extended  on  the  south  to  the  Hindoo  Coosh  mountains, 
which  separate  it  from  Afghanistan. 

This  country,  without  including  the  steppe  of  Issiin  which  is  claimed  by  the  Rus- 
sians, has  more  than  460,000  square  miles  of  surface ;  though  it  probably  does  not 
support  six  millions  of  inhabitants. 

The  leading  divisions  are,  on  the  north,  the  country  of  the  Kirguis,  with  the 
districts  of  the  Karakalpaks  and  of  the  Aralians,  and  the  states  of  Tashkent  and 
Turkestan;  on  the  west  Khowarcsmia,  with  the  country  of  the  Turcomans  or 
Truchmenes;  on  the  south-cast  Great  Bukharia,  with  Ferguana  and  the  countries 
of  Sogd,  Osrushna,  and  others. 

Nature  of  the  I  Tartary,  as  now  defined,  may  be  regarded  as  the  western  declivity  of 
territory.  |  faQ  great  plateau  of  central  Asia.  It  is  a  scries  of  basins,  all  of  which 
tcrminato  in  the  Caspian  Sea  and  the  lake  Aral.  A  great  part  of  this  country  must 
have  very  little  elevation ;  but  it  is  hemmed  in  by  mountains  on  the  south,  on  the 
Mountains.  I  east,  and  partly  on  the  north.  The  principal  mountains  on  the  cast  arc 
Beloor.  |  those  of  Beloor,  or  Beloot-Tag,  which  constitute  a  great  chain,  covered 

with  perpetual  snow.  On  the  north-cast  this  chain  is  continued  in  the  Alak,  called 
Aiak.  |  also  Alak-oola,  a  term  which  signifies  in  the  Kirguis  language  "  The 

Speckled  Mountains,"  forming  the  northern  boundary  of  Little  Bucharia,  and  joining 
the  great  Bogdo,  asserted  by  the  Mongols  and  Tartars  to  be  the  highest  mountain 
of  central  Asia.  The  Alak  mountains  arc  also  named  Musart,  according  to  Pallas, 
and  contain  glaciers.  On  the  south  Great  Bukharia  is  bounded  by  the  Hindoo 
Coosh,  and  the  mountains  of  Gaoor,  which  arc  merely  an  extension  of  the  former; 
at  least  we  know  of  no  interruption,  except  a  narrow  gorge  on  the  south  of  the 
Anderab.  All  the  east  part  of  the  basin  of  the  Gihon  is  surrounded  and  filled  with 
mountains,  from  which  the  river  issues  a  little  way  from  the  city  of  Termed;  the 
defile  is  not  more  than  a  hundred  paces  wide,  and  the  sublime  horrors  of  the  place 
Denies  of  I  aro  well  expressed  by  the  Persian  name  given  to  it,  Djani-Sheer,  which 
Djuuiiiiir.  I  mcang  uthe  Lion's  throat."*  Immediately  after  this  the  sandy  plains 
commence.  Between  the  basins  of  the  Gihon  and  of  the  Sihon,  or  Syr-Daria,  the 
Ak-Tau.  |  chain  of  Ak-Tau,  or  "the  white  mountain,"  is  extended,  being  a  branch 
detached  from  the  Beloor.  The  Kisik-Tag,  or  "  little  mountain,"  which  rises  in 
the  Kirguis  country,  is  probably  the  extremity  of  a  branch  sent  in  this  direction  from 
the!  great  Altaic  chain.  The  Ural  chain  terminates  between  the  sources  of  the  Tobol 

*  Hadgi-Khalfab,  p.  i384,  MS.  translation, 
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and  the  Russian  post  of  Orskaia.  From  that  point  it  gives  off  two  chains  of  elevated 
land ;  one  to  the  cast,  which,  traversing  the  steppe  of  the  Kirguis,  is  known  by  the 
Kirguisian  name  Ula-Tau,  or  "the  Great  mountains,"  as  far  as  the  river  |  uia-Tau. 
Ishim,  and  from  Ishim  to  Irtysh  is  called  in  Russian  Alginski,  and  in  Kalmuk  Algy- 
dim-Shalo.  Another  chain,  also  of  moderate  height,  takes  a  direction,  under  the 
name  of  Moguldshar,  towards  the  lake  Aral,  passing  between  it  and  the  Caspian 
'Sea,  and  is  supposed  to  be  continued,  under  the  name  of  the  mountains  of  Mangislak 
or  Turcomania,  as  far  as  Khorasan. 


Steppe  of 
Kirguis. 


A  full  half  of  Tartary  is  occupied  with  immense  steppes  or  desert 
plains.  These  are  chiefly  the  Kirguis  country.  There  is  one  desert  to 
the  north  of  Great  Bukharia,  and  another  to  the  west;  Khowaresm  is  encircled 
with  deserts  on  all  sides.  The  eastern  shores  of  the  Caspian  Sea  present  nothing 
but  a  long  and  gloomy  chain  of  arid  downs  and  rocks.  TThc  whole  flat  country 
comprehended  between  the  bottoms  of  the  mountains  and  the  valleys  in  which  the 
rivers  flow  seems  condemned  to  aridity  and  barrenness. 

Independent  Tartary  is  ^  watered  by  two  large  rivers,  the  Amoo  and  |  River*. 
Syr.     To 'each  of  these  names,  the  termination  daria,  the  Tartar  term  for  a  river, 
is  subjoined,     The  oriental  geographers  Call  the  Amoo,  Gihon,  and  the  Syr,  Sihon. 

The  Amoo  takes  its  rise  in  the-Beloor  mountains,  about  200  miles  to  |  The  Amoo. 
the  north-cast  of  Badakshan.  At  first  it  has  the  name  of  Harrat.  After  receiving 
a  great  number  of  rivers  from  Ak-Tau,  along  the  north  side  of  which  it  flows,  and 
from  Hindoo  Coosh,  which  it  leaves  on  the  south,  it  descends  near  Termed  into  the 
plains.  Its  water,  augmented  by  the  addition  of  the  Debar,  or  river  of  Balk,  and 
many  small  rivers  proceeding  from  the  mountains  of  Gaoor,  take  a  north-west  direc- 
tion, and  fall  into  the  sea  of  Aral,  which  appears  to  have  been  at  every  epoch  its 
principal  termination.  The  course  of  this  river  is  longer  than  that  of  the  Tigris, 
being  in  all  probability  not  less  than  886  or  900  miles.  It  abounds  with  many  kinds 
of  fish.  Of  the  tributary  rivers,  the  three  principal  are  the  Sogd,  or  the  river  of 
Samarcand,  the  Mar-gab,  which,  however,  accdrding  to  some,  loses  itself  in  a  lake 
which  does  not  communicate  with  the  Amoo,  and,  near  its  mouth  theKisil-  Dariah,  or 
Red  River,  the  longest  and  most  considerable,  and  which  besides  sends  off  a  distinct 
branch  running  separately  into  the  lake  Aral. 

The  Syr  or  river  of  Sash,  rises  in  like  manner  in  the  Beloor  moun-  I  The  syr,  or 
lains,  and  after  a  course  of  550  miles  falls  into  the  Aral  at  its  eastern  |  SDlon' 
side.  Ibn  Haukal  calls  this  river  the  Sbaje  or  Shash.  Its  first  source  is  the 
river  Narin,  which  arises  on  tho  south  of  the  lake  Tuseul,  in  the  Alak  chain,  at 
the  place  of  its  junction  with  the  Beloor,  not  far  from  the  sources  of  the  river 
Talas.  At  Otrar  it  receives  the  Taras,  which  some  consider  as  identical  with  the 
Talas,  while  others  arc  of  opinion  that  the  latter  as  well  as  the  Zouy,  are  two 
'separate  streams,  which  terminate  in  a  small  lake,  or  are  lost  in  the  sand.  The 
Syr,. in  the  remainder  of  its  course,  traverses  the  desert  of  Burruk.  It  is  possible 
that  by  means  of  a  number  of  small  lakes  and  marshes  it  may  have  a  sort  of  com- 
munication with  the  Sarasoo,  a  river  which  crosses  the  Kirguis  country.  In  that 
country  the  rivers  Irghiz  and  Turgai  also  flow,  and  lose  themselves  in  a  lake 
situated  to  the  north  of  the  lake  Aral.  Several  of  these  lakes  and  rivers,  now  for- 
gotten and  unknown,  possessed  at  one  time  a  celebrity  from  being  the  scene  of 
the  victories  of  Genghis  Khan  and  his  successors,  when  these  conquerors  directed 
the  progress  of  their  arms  to  the  north  of  the  Caspian,  and  laid  the  great  part  of 
European  Russia  at  their  feet. 

The  largest  lake  of  these  countries  is  that  called  the  lake  or  sea  of  |  Lake  of  Aral. 
Aral,  i.  e.  the  "  Sea  of  Eagles,"  and  among  the  writers  of  the  east,  the  lake  of  Kho- 
waresm and  the  lake  of  Oghooz.  Its  waters  having  but  little  saline  impregnation, 
it  contains,  like  the  Caspian  Sea,  sturgeons  and  seals.  If  this  lake  was  ever  united 
Ayith  the  Caspian  Sea,  it  could  only  be  by  a  very  narrow  strait,  since  the  plains  which 
lie  between  them  are  certainly  very  high,  and,  according  to  some,  the  intervening 
land  consists  of  lofty  mountains.  The  eastern  shores  of  this  lake  are  flat  and 
marshy. 

The  other  lakes  of  Tartary  are  of  no  considerable  extent,  and  gene-  (  salt  lakes- 
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rail/  remarkable  for  their  saline  nature.  Through  the  whole  of  the  steppe  of  Kirguis, 
such  lakes  are  of  frequent  occurrence,  and  all  the  country  situated  between  the  lake 
of  Aral  and  the  Caspian  Sea  has  an  infinite  number  of  brackish  marshes.  This  sort 
of  lakes  has  been  already  considered  with  a  reference  to  the  general  laws  of  physi- 
cal geography.*  It  is  rather  singular  that  the  mountainous  regions  in  which  the  Oxus 
and  laxartes  take  their  rise,  do  not,  like  Upper  Siberia,  present  a  collection  of  lakes, 
generally  so  common  in  the  neighbourhood  of  great  mountain  chains, 
climate.  |  The  climate  of  Tartary  seems,  in  general,  to  be  healthy.  The  heat 
even  in  the  southern  parts  is  moderated  by  the  neighbourhood  of  the  mountains,  the 
summits  of  which  are  covered  with  eternal  snow,  and,  though  lying  in  the  parallel  of 
Spain,  Greece,  and  Asiatic  Turkey,  the  summers  are  rendered  cool  by  the  proximity 
of  the  deserts  of  Siberia,  and  of  the  Alps  of  Thibet.  To  the  north  of  the  Syr  the 
winters  are  sometimes  v^ry  severe.  SherefFedyn  has  left  us  a  dreadful  description  of 
that  \vhich  the  army  of  Tamerlane  encountered,  when  collected  on  the  banks  of  that 
winters.  |  river,  to  march  against  China.  Some  lost  their  noses  and  ears  ;  the 
feet  and  hands  of  others  dropt  off;  the  heavens  were  in  one  cloud,  and  the  surface 
of  the  earth  was  one  extended  mass  of  snow.f 

Productions.  |  To  a  travelling  naturalist  Tartary  would  probably  present  the  same 
variety  of  productions  and  of  local  situations  as  the  Caucasian  region.  In  one  place, 
the  surface  of  the  earth  stretches  out  in  plains  which  present  no  visible  boundary, 
covered  either  with  coarse  bent,  or  with  an  inundation  of  moving  sand.  In  another 
place,  it  is  intersected  with  numberless  rivers,  diversified  with  smiling  hills,  and 
bounded  by  steep  mountains.  Wood  is  in  general  scarce,  as  it  is  in  eastern  Persia, 
though  it  is  possible  that  there  may  be  unknown  forests  on  the  sides  of  the  Beloor. 
On  the  margins  of  the  rivers  the  fertility  of  the  soil  arrests  attention,  the  grass  ex- 
ceeding in  some  places  the  height  of  a  man.  In  some  cantons,  rice  and  other 
species  of  grain  are  cultivated  with  much  industry  and  success.  In  better  hands 
these  countries  might  make  a  flourishing  figure.  In  Bukharia,  the  vine  and  other 
fruits  of  the  south  of  Europe  succeed.  It  appears  that  the  mountains  of  the  south- 
east, the  Beloor  and  Hindoo  Coosh,  contain  gold,  silver,  lapis-lazuli,  and  a  peculiar 
Mineral*.  |  production,  the  balais  ruby,  a  crystal  of  a  pale  rose  colour.  It  has  its 
name  from  a  canton  called  Balascia,  the  position  of  which  is  not  well  ascertained.  J 
In  the  tenth  century,  before  the  industry  of  the  natives  was  paralysed  by  a  long 
series  of  oppression,  sal-ammoniac,  vitriol,  iron,  copper,  lead,  gold,  and  turquoises, 
were  procured  from  Ferguana,  a  canton  situated  near  the  sources  of  the  Syr-Daria. 
Mines  of  mercury  have  been  since  discovered.  In  the  mountain  of  Zarka  there 
were  also  springs  of  naphtha  and  bitumen,  and  a  stone  which  "  flames  and  burns," 
which  must  be  mineral  coal.§  Countries  which  are  better  known  will  be  studied 
Ancient  I  more  in  detail.  But  we  may  mention  here  the  general  observation,  that, 
minel*  I  according  to  Strabo  whose  knowledge  extended  no  farther  than  the  lax- 

artes, the  Scythians  of  these  countries  were  in  want  of  iron  and  silver,  but  pos- 
sessed copper  and  gold  in  abundance.  These  two  metals  are  easily  worked.  The 
ancient  mining  operations  in  the  Altai  and  the  Ural  mountains,  ascribed  to  the  Igoors 
and  to  the  Fins,  were  likewise  directed  to  the  obtaining  of  gold  and  of  copper, 
countryofthe  1  We  shall  begin  our  topographical  survey  of  Tartary  in  the  northern 
Kirguis.  |  p^.  jt  jg  on  ^jg  S^Q  fa^t  a  traveller  could  find  means  most  readily  to 
enter,  along  with  a  Russian  caravan  from  Orenburg,  this  country,  which  has  been 
much  neglected  by  modern  travellers.  The  frontiers  between  these  nomades  and  their 
neighbours  the  Russians  and  Chinese,  are  not  determined  in  a  precise  manner.  The 
small  Kirguisian  horde  lives  between  the  Ya'ik,  the  sea  of  Aral,  and  the  environs  of 
Orenburg.  The  middle  horde  of  the  same  people  wanders  along  the  north  side  of 
the  Aral  lake,  as  far  as  the  river  Saras  on  the  south-east.  They  often  pitch  their 
tents  beyond  the  Algydim-Shalo  mountains  in  the  steppe  of  Issim.  The  Russians 
in  their  maps  include  all  this  space  within  the  limits  of  their  own  empire,  though 
their  sovereignty  is  merely  nominal.  The  great  horde  extends  to  the  south-east  of 
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the  lake  of  Aral,  over  the  country  watered  by  the  Sarasoo  and  the  Syr,  as  far  as  the 
city  of  Tashkent,  perhaps  as  far  as  Ferguana. 

It  is  from  the  military  expeditions  of  the  Russians  that  the  slight 
knowledge  which  we  possess  of  this  country  has  been  obtained.  It 
seems  to  present,  in  general,  a  mere  succession  of  sandy  downs,  and  mountains  in- 
terspersed with  hills  of  a  clayey  texture,  divided  by  vast  plains  of  sand,  where  a 
number  of  rivers  lose  themselves  in  the  sand,  or  in  salt  lakes.  The  mountains  of 
Ulu-Tau  begin  with  hills  of  argillaceous  schistus,  and  sand-stone.  We  then  pass 
different  ranges  of  lime-stone  rock,  and  in  some  places  granite.  Blocks  of  jasper, 
and  milk-coloured  quartz  are  met  with,  together  with  various  indications  of  copper, 
silver,  lead,  and  false  topaz.*  One  insulated  mountain  is  composed  of  an  indifferent 
ore  of  magnetic  iron,  another  of  talc.  The  Algynski  mountains  are  of  the  same 
materials,  and  have  on  the  south  a  range  of  hills  consisting  of  gypsum. 

During  winter  a  very  strong  north-wind  prevails,  accompanied  with  |  climate, 
snow.     The  cold  attending  it  is  extreme,  and  the  violent  whirlwinds  raise  columns  of 
dust  to  a  height  of  thirty  feet.     The  snow,  however,  lies  a  very  short  time,  especially 
near  the  shores  of  the  Caspian  Sea.f 

The  salt  lake  of  Indersk,  near  the  river  Ural,  or  Yaik,  forms,  according  to  1  Lake  of  in. 
the  account  of  Professor  Pallas,  a  sort  of  natural  curiosity.f  It  is  a  sheet  |  dersk> 
of  water  fifty  miles  in  circumference,  so  impregnated  with  salt  as  to  give  the  surface 
a  white  colour.     Salt  springs  are  continually  adding  to  its  contents.     Stormy  winds 
arise  here,  which  are  impregnated  with  saline  particles.     The  banks  present  a  sur- 
prising mixture  of  clay  and  marly  strata,  oyster  shells,  crystals  of  alum,  and  of  sul- 
phur. 

Saline  plants  predominate  in  this  barren  country ;  yet  along  the  rivers  |  Vegetation, 
there  are  different  species  of  trees.  Some  of  the  valleys  or  low  grounds  are  very 
agreeable  in  summer.  Without  extended  pastures  the  Kirguisians  could  not  support 
so  many  horses,  camels,  black  cattle,  sheep,  and  goats,  as  we  know  them  to  possess 
Pallas  was  informed  that  some  individuals  of  the  middle  horde  had  10,000  horses, 
300  camels,  300  or  400  sheep,  and  more  than  2000  goats.  Their  dromedaries, 
which  they  shear  annually  like  sheep,  furnish  a  large  quantity  of  woolly  hair,  which 
is  purchased  by  the  Russians  and  Buckharians.  Their  ordinary  food  is  mutton  of 
the  flat-tailed  breed.  Their  lamb  is  so  delicate  as  to  be  sent  by  way  of  Orenburg 
to  Petersburgh  for  the  tables  of  the  palaces.  The  steppes  furnish  plenty  of  game, 
wolves,  foxes,  badgers,  ermines,  weasels,  and  marmots.  In  the  mountains  of  the 
south  and  east,  there  are  wild  sheep,  the  yak,  or  Thibet  ox,  chamois,  jackals  ;  also 
a  species  of  animals  which  has  been  taken  for  tigers ;  kulans  or  wild  |  wild  animals, 
asses,  the  saiga  antelope,  and  the  takia,-or  wild  horse.§  The  Kirguisians  have 
trained  for  hunting  the  species  of  eagle  called  in  Russia  berkut,  the  "  aigle  dore"  of 
Pallas.  Their  vast  marshes  swarm  with  geese,  ducks,  and  other  aquatic  birds. 
There  are  white  serpents  more  than  six  feet  long,  which  have  frightened  the  Russian 
troops,  though  the  natives  say  that  they  are  perfectly  harmless.  They  are  much 
afraid  of  a  species  of  venemous  spider,  black  and  hairy,  with  eight  eyes,  and  as  large 
as  a  walnut.  ||  » 

The  Kirguisians  have  Tartar  features,  flat  noses,  and  small  eyes,  but     Physiognomy 
not  oblique  like  those  of  the  Mongols  and  Chinese.     Their  lives  being     Sansf    rgu* 
frugal  and  peaceful,  they  enjoy  a  long  and  healthy  old  age.    Their  common  diseases 
are  intermittent  fevers,  colds,  and  asthma.     The  venereal  disease  prevails  among 
them  ;  but  the  small-pox  is  what  the,y  most  of  all  dread.  IF 

The  language  of  the  Kirguisians  is  a  dialect  of  the  Tartar,  which  the  other  Tar- 
tars perfectly  understand  ;  but  their  pronunciation  is  harsh,  and  they  are  fond  of  the 
allegorical  style.  The  hereditary  princes  of  the  Kirguisians  have  but  |  Political  state. 

•  Nicholas  Rytschkow's  Account  of  a  Russian  Expedition,  in  Busching's  Magas.  Geogr.  vii. 
420,  451.     Bardanes,  quoted  in  Georg-i,  i.  157,  &c. 

f  Pallas,  i.  618,  4to.  N.  Rytschkow's  Topography  of  Orenburg,  in  Busching's  Mag.  vi. 

*  Pallas,  i.  p.  630,  &c. 

§  Bardanes.  N.  Rytschkow,  1.  c.  Pallas,  Neue  nord.  Beytrxge,  ii.  6. 
j  N.  Rytschkow.  Mag.  Geogr.  vii.  84  and  viii.  461.  t  Pallas,  i.  p.  620. 
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rail/  remarkable  for  their  saline  nature.  Through  the  whole  of  the  steppe  of  Kirguis, 
such  lakes  are  of  frequent  occurrence,  and  all  the  country  situated  hetween  the  lake 
of  Aral  and  the  Caspian  Sea  has  an  infinite  number  of  brackish  marshes.  This  sort 
of  lakes  has  been  already  considered  with  a  reference  to  the  general  laws  of  physi- 
cal geography.*  It  is  rather  singular  that  the  mountainous  regions  in  which  the  Oxus 
and  laxartes  take  their  rise,  do  not,  like  Upper  Siberia,  present  a  collection  of  lakes, 
generally  so  common  in  the  neighbourhood  of  great  mountain  chains, 
climate.  |  The  climate  of  Tartary  seems,  in  general,  to  be  healthy.  The  heat 
even  in  the  southern  parts  is  moderated  by  the  neighbourhood  of  the  mountains,  the 
summits  of  which  arc  covered  with  eternal  snow,  and,  though  lying  in  the  parallel  of 
Spain,  Greece,  and  Asiatic  Turkey,  the  summers  are  rendered  cool  by  the  proximity 
of  the  deserts  of  Siberia,  and  of  the  Alps  of  Thibet.  To  the  north  of  the  Syr  the 
winters  are  sometimes  v^ry  severe.  SherefFcdyn  has  left  us  a  dreadful  description  of 
that  which  the  army  of  Tamerlane  encountered,  when  collected  on  the  banks  of  that 
winters.  |  river,  to  march  against  China.  Some  lost  their  noses  and  ears  ;  the 
feet  and  hands  of  others  dropt  off;  the  heavens  were  in  one  cloud,  and  the  surface 
of  the  earth  was  one  extended  mass  of  snow.| 

Productions.  |  To  a  travelling  naturalist  Tartary  would  probably  present  the  same 
variety  of  productions  and  of  local  situations  as  the  Caucasian  region.  In  one  place, 
the  surface  of  the  earth  stretches  out  in  plains  which  present  no  visible  boundary, 
covered  either  with  coarse  bent,  or  with  an  inundation  of  moving  sand.  In  another 
place,  it  is  intersected  with  numberless  rivers,  diversified  with  smiling  hills,  and 
bounded  by  steep  mountains.  Wood  is  in  general  scarce,  as  it  is  in  eastern  Persia, 
though  it  is  possible  that  there  may  be  unknown  forests  on  the  sides  of  the  Beloor. 
On  the  margins  of  the  rivers  the  fertility  of  the  soil  arrests  attention,  the  grass  ex- 
ceeding in  some  places  the  height  of  a  man.  In  some  cantons,  rice  and  other 
species  of  grain  are  cultivated  with  much  industry  and  success.  In  better  hands 
these  countries  might  make  a  flourishing  figure.  In  Bukharia,  the  vine  and  other 
fruits  of  the  south  of  Europe  succeed.  It  appears  that  the  mountains  of  the  south- 
east, the  Beloor  and  Hindoo  Coosh,  contain  gold,  silver,  lapis-lazuli,  and  a  peculiar 
Minerah.  |  production,  the  balais  ruby,  a  crystal  of  a  pale  rose  colour.  It  has  its 
name  from  a  canton  called  Balascia,  the  position  of  which  is  not  well  ascertained.  J 
In  the  tenth  century,  before  the  industry  of  the  natives  was  paralysed  by  a  long 
series  of  oppression,  sal-ammoniac,  vitriol,  iron,  copper,  lead,  gold,  and  turquoises, 
were  procured  from  Ferguana,  a  canton  situated  near  the  sources  of  the  Syr-Daria. 
Mines  of  mercury  have  been  since  discovered.  'In  the  mountain  of  Zarka  there 
were  also  springs  of  naphtha  and  bitumen,  and  a  stone  which  "  flames  and  burns," 
which  must  be  mineral  coal.§  Countries  which  are  better  known  will  be  studied 
Ancient  1  more  in  detail.  But  we  may  mention  here  the  general  observation,  that; 
minei>  I  according  to  Strabo  whose  knowledge  extended  no  farther  than  the  lax- 

artes, the  Scythians  of  these  countries  were  in  want  of  iron  and  silver,  but  pos- 
sessed copper  and  gold  in  abundance.  These  two  metals  are  easily  worked.  -The 
ancient  mining  operations  in  the  Altai  and  the  Ural  mountains,  ascribed  to  the  Igoors 
and  to  the  Fins,  were  likewise  directed  to  the  obtaining  of  gold  and  of  copper, 
country  of  the  1  We  shall  begin  our  topographical  survey  of  Tartary  in  the  northern 
Kirguu.  |  par^  jt  jg  on  tfa3  S^Q  faa.t  a  traveller  could  find  means  most  readily  to 
enter,  along  with  a  Russian  caravan  from  Orenburg,  this  country,  which  has  been 
much  neglected  by  modern  travellers.  The  frontiers  between  these  nomades  and  their 
neighbours  the  Russians  and  Chinese,  are  not  determined  in  a  precise  manner.  The 
small  Kirguisian  horde  lives  between  the  Ya'i'k,  the  sea  of  Aral,  and  the  environs  of 
Orenburg.  The  middle  horde  of  the  same  people  wanders  along  the  north  side  of 
the  Aral  lake,  as  far  as  the  river  Saras  on  the  south-east.  They  often  pitch  their 
tents  beyond  the  Algydim-Shalo  mountains  in  the  steppe  of  Issim.  The  Russians 
in  their  maps  include  all  this  space  within  the  limits  of  their  own  empire,  though 
their  sovereignty  is  merely  nominal.  The  great  horde  extends  to  the  south-east  of 

•  Vol.  i.  p.  311, 312. 

f  Shereffedyn,  Hist,  de  Timur-Beg,  liv,  vi.  chap.  29. 
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the  lake  of  Aral,  over  the  country  watered  by  the  Sarasoo  and  the  Syr,  as  far  as  the 
city  of  Tashkent,  perhaps  as  far  as  Ferguana. 

It  is  from  the  military  expeditions  of  the  Russians  that  the  slight  I  Nature  of  the 
knowledge  which  we  possess  of  this  country  has  been  obtained.  It  |  country- 
seems  to  present,  in  general,  a  mere  succession  of  sandy  downs,  and  mountains  in- 
terspersed with  hills  of  a  clayey  texture,  divided  by  vast  plains  of  sand,  where  a 
number  of  rivers  lose  themselves  in  the  sand,  or  in  salt  lakes.  The  mountains  of 
Ulu-Tau  begin  with  hills  of  argillaceous  schistus,  and  sand-stone.  We  then  pass 
different  ranges  of  lime-stone  rock,  and  in  some  places  granite.  Blocks  of  jasper, 
and  milk-coloured  quartz  are  met  with,  together  with  various  indications  of  copper, 
silver,  lead,  and  false  topaz.*  One  insulated  mountain  is  composed  of  an  indifferent 
ore  of  magnetic  iron,  another  of  talc.  The  Algynski  mountains  are  of  the  same 
materials,  and  have  on  the  south  a  range  of  hills  consisting  of  gypsum. 

During  winter  a  very  strong  north-wind  prevails,  accompanied  with  |  Climate, 
snow.     The  cold  attending  it  is  extreme,  and  the  violent  whirlwinds  raise  columns  of 
dust  to  a  height  of  thirty  feet.     The  snow,  however,  lies  a  very  short  time,  especially 
near  the  shores  of  the  Caspian  Sea.| 

The  salt  lake  of  Indersk,  near  the  river  Ural,  or  Yaik,  forms,  according  to 
the  account  of  Professor  Pallas,  a  sort  of  natural  curiosity.  J  It  is  a  sheet 
of  water  fifty  miles  in  circumference,  so  impregnated  with  salt  as  to  give  the  surface 
a  white  colour.  Salt  springs  are  continually  adding  to  its  contents.  Stormy  winds 
arise  here,  which  are  impregnated  with  saline  particles.  The  banks  present  a  sur- 
prising mixture  of  clay  and  marly  strata,  oyster  shells,  crystals  of  alum,  and  of  sul- 
phur. 

Saline  plants  predominate  in  this  barren  country ;  yet  along  the  rivers  |  vegetation, 
there  are  different  species  of  trees.  Some  of  the  valleys  or  low  grounds  are  very 
agreeable  in  summer.  Without  extended  pastures  the  Kirguisians  could  not  support 
so  many  horses,  camels,  black  cattle,  sheep,  and  goats,  as  we  know  them  to  possess 
Pallas  was  informed  that  some  individuals  of  the  middle  horde  had  10,000  horses, 
300  camels,  300  or  400  sheep,  and  more  than  2000  goats.  Their  dromedaries, 
which  they  shear  annually  like  sheep,  furnish  a  large  quantity  of  woolly  hair,  which 
is  purchased  by  the  Russians  and  Buckharians.  Their  ordinary  food  is  mutton  of 
the  flat-tailed  breed.  Their  lamb  is  so  delicate  as  to  be  sent  by  way  of  Orenburg 
to  Petersburgh  for  the  tables  of  the  palaces.  The  steppes  furnish  plenty  of  game, 
wolves,  foxes,  badgers,  ermines,  weasels,  and  marmots.  In  the  mountains  of  the 
south  and  east,  there  are  wild  sheep,  the  yak,  or  Thibet  ox,  chamois,  jackals  ;  also 
a  species  of  animals  which  has  been  taken  for  tigers ;  kulans  or  wild  |  wild  animaii. 
asses,  the  saiga  antelope,  and  the  takia,-orwM  horse.§  The  Kirguisians  have 
trained  for  hunting  the  species  of  eagle  called  in  Russia  berkut,  the  "aigle  dore"  of 
Pallas.  Their  vast  marshes  swarm  with  geese,  ducks,  and  other  aquatic  birds. 
There  are  white  serpents  more  than  six  feet  long,  which  have  frightened  the  Russian 
troops,  though  the  natives  say  that  they  are  perfectly  harmless.  They  are  much 
afraid  of  a  species  of  venemous  spider,  black  and  hairy,  with  eight  eyes,  and  as  large 
as  a  walnut.  1 1  » 

The  Kirguisians  have  Tartar  features,  flat  noses,  and  small  eyes,  but 
not  oblique  like  those  of  the  Mongols  and  Chinese.  Their  lives  being  Sans.e 
frugal  and  peaceful,  they  enjoy  a  long  and  healthy  old  age.  Their  common  diseases 
are  intermittent  fevers,  colds,  and  asthma.  The  venereal  disease  prevails  among 
them  ;  but  the  small-pox  is  what  the^y  most  of  all  dread. IF 

The  language  of  the  Kirguisians  is  a  dialect  of  the  Tartar,  which  the  other  Tar- 
tars perfectly  understand  ;  but  their  pronunciation  is  harsh,  and  they  are  fond  of  the 
allegorical  style.  The  hereditary  princes  of  the  Kirguisians  have  but  |  Political  itate. 

•  Nicholas  Rytschkow's  Account  of  a  Russian  Expedition,  in  Busching's  Magas.  Geogr.  vii. 
420,  451.     Bardanes,  quoted  in  Georgi,  i.  157,  &c. 

f  Pallas,  i.  618,  4to.  N.  Rytschkow's  Topography  of  Orenburg,  in  Busching's  Mag.  vi. 

*  Pallas,  i.  p.  630,  &c. 

§  Bardanes.  N.  Rytschkow,  1.  c.  Pallas,  Neue  nord.  Beytraege,  ii.  6. 
0  N.  Rytschkow.  Mag.  Geogr.  vii.  84  and  viii.  461.  f  Pallas,  i.  p.  620. 
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little  power,  every  thing  being  decided  in  general  assemblies.  According  to  the 
most  modern  accounts,  the  small  and  middle  hordes  swear  fidelity  to  the  Emperor 
of  Russia  by  deputies,  but  they  do  not  acknowledge  themselves  his  subjects,  nor 
pay  him  any  tribute  ;*  Russia,  on  the  contrary,  gives  them  annual  presents.  The 
caravans  from  Bukharia,  Khiwa,  and  Tashkent,  pay  a  duty  for  passing  through  their 
territory,  and  under  their  escort. 

Population.  I  The  middle  and  little  hordes  are  reckoned  to  contain  30,000  families 
each.  If  we  suppose  the  great  horde  to  contain  60,000,  the  population  of  this  wide 
region  maybe  estimated  at  1,200,000  souls. 

Manners,  &c.  |  Depressed  by  no  despotic  yoke,  and  abundantly  provided  with  the 
necessaries  of  life,  the  Kirguisians  are  much  happier  than  is  generally  supposed. 
They  live  on  the  flesh  of  their  sheep,  and  the  milk  of  their  cattle.  Armed  with 
lances  end  matchlocks,  they  pillage  all  the  neighbouring  countries.  They  are  not 
blood-thirsty,  but  they  employ  in  their  marauding  excursions  an  address  which  gives 
no  small  trouble  to  the  Russian  garrisons.  They  delight  in  carrying  off  the  Kalmuk 
women,  because  they  have  the  reputation  of  preserving  their  youthful  attractions  to 
an  advanced  period  of  life.  Though  indefatigable  marauders,  they  live  on  the  most 
friendly  terms  with  one  another.  They  keep  in  their  service  slaves  whom  they  have 
carried  off  from  their  neighbours.  They  wear  the  Tartar  dress,  with  wide  drawers 
and  long  pointed  boots;  their  heads  are  shaved,  and  covered  with  conical  caps.  The 
trappings  of  their  horses  are  richly  ornamented.  The  women  dress  their  heads  with 
heron's  necks  so  placed  as  to  have  the  appearance  of  horns.  Valorous  and  fero- 
cious horsemen,  the  Kirguisians  are  fond  of  games,  exercises,  and  horse-racing.  At 
the  funerals  of  the  rich,  horse-races  are  held,  and  the  heir  distributes  slaves,  camels, 
horses,  magnificent  harness,  and  other  prizes  among  the  victors.  They  cross  the 
rivers  on  bridges  formed  of  rush-mats  rolled  together,  and  joined  by  two  tight  ropes. 
Their  white  gun-powder,  the  process  for  making  which  they  ke'ep  secret,  is  a  subject 
deserving  of  further  investigation.")* 

Superstition.  |  About  the  beginning  of  the  seventeenth  century  this  people,  formerly 
Shamanians,  was  converted  by  the  preaching  of  the  priests  of  Turkestan,  and  sub- 
mitted to  the  Mahometan  rite  of  circumcision.  But  in  1769,  Pallas  found  them 
addicted  to  all  the  extravagancies  of  magic.  They  hold  the  dead  in  great  honGur, 
and  every  year  celebrate  a  festival  to  their  memory. 

Trade.  |       The  Kirguisians  have  some  trade  with  the  Russians,  of  which  Oren- 

burg is  the  emporium.  The  middle  horde  goes  as  far  as  Omsk  in  Siberia.  They 
are  supposed  to  take  150,000  sheep  every  year  to  Orenburg;  and  they  furnish  also 
a  great  quantity  of  horses,  cattle,  lambs,  furs,  camlets,  and  camels  hair.  Sometimes 
they  bring  Persian  or  Turcoman  slaves.  .They  take  home  in  exchange  various  arti- 
cles of  manufacture,  particularly  cloths  and  furniture.  Being  refused  any  arms  or 
armour  in  Russia,  they  obtain  these  from  Bukharia  and  Khiwa  in  exchange  for  camels 
and  black  cattle. 

Turkestan.  |  To  the  south  of  the  Kirguis  country  we  have  a  labyrinth  of  minute 
divisions,  generally  not  well  known.  The  whole  country  which  extends  along  the 
two  banks  of  the  laxartes  as  far  as  the»Ak-Tau  chain  of  mountains  was  compre- 
hended under  old  Turkestan, -a  division  known  to  Moses  of  Chorene  in  the  fifth 
century  by  the  same  name  and  that  of  Turkia,  and  which  perhaps  corresponds  to 
the  famous  Tooran  of  the  Persian  and  Arabian  writers.  This  western  Turkestan 
was  distinguished  from  another  called  the  eastern,  and  which  seems  to  have  included 
a  part  of  the  Kalmuk  country  and  of  little  Bukharia. 

According  to  the  eastern  geographers,  Turkestan  included  the  province  of  Fer- 
gana, which  contains  the  towns  of  Andegan,  Achsikat,  and  others  on  the  Upper 
Sihon;  that  of  Osrushna,  with  a  town  of  the  same  name;  Ylak,  or  Ylestan,  in  which 
the  river  Tankat  flows  and  joins  the  Sihon,J  and  which  contains  the  scite  of  Otrar, 
the  ancient  capital,  not  far  from  the  ruins  of  lessi,  a  capital  still  more  ancient,  cor- 

*  Le  Nord  Litt^raire  d'Olivarius,  1T99.  n.  x. 
f  N.  Kytschkovv,  1.  c.  4'29. 

*  Abulfeda,  Descript.  Chorasmiac  et  Maweralnaree,  p.  50,  etc.  (Geog.  Min.) 
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responding  perhaps  to  the  Issedon  Scythica  of  the  Greeks;*  and  lastly,  Al-Shash, 
which  was  prolonged  to  the  mouth  of  the  river  Sihon.  In  modern  accounts  these 
divisions  are  almost  unknown.  Turkestan  is  at  present  represented  as  a  small  coun- 
try, watered  by  the  river  Karasoo,  which  falls  into  the  Syr.  The  land  is  fertile  in 
cotton,  millet,  wheat,  and  chesnuts,  but  indifferently  cultivated.  Here  the  venomous 
spider  already  mentioned  is  found,  and  a  species  of  lizard  with  legs  a  quarter  of  an 
ell  in  height.|  The  town  called  Turkestan  and  Taras  contains  1000  brick  houses. 
Here  a  Kirguisian  prince  lately  reigned.  J  The  capital  of  the  rest  of  the  country  is 
Tashkent,  situated  on  the  banks  of  the  Syr  or  Sihon,  and  said  to  contain  6000  houses. 
Its  inhabitants  have  a  little  trade ;  they  cultivate  peaches  and  vines,  wheat,  cotton, 
and  silk ;  they  have  only  three  months  of  winter  weather ;  their  mountains  contain 
gold.  The  state  is  governed  by  a  khan,  elected  by  the  people  out  of  the  reigning 
family.  This  prince  is  generally  a  sort  of  humble  vassal  to  the  Kirguisians,  whose 
nomade  troops  overrun  the  territory  of  Tashkent.  The  canton  of  Kokani,  which 
has  been  traversed  by  the  Russian  caravans,  seems  to  be  identical,  with  the  Kogend 
of  our  maps. 

The  Karakalpaks  also  inhabit  the  banks  of  the  Sihon.  They  call  |  Karakaipaki. 
themselves  Kara-Kiptchaks,  t.  e.  the  black  or  tributary  Kiptchaks.  They  are  a 
tribe  of  the  Tartars  of  Kiptchak  subjugated  by  the  Kurguisians.  They  are  divided 
into  an  upper  and  a  lower  oolooss  or  horde.  In  1742  the  lower  horde,  consisting  at 
that  time  of  15,000  families,  sought  the  protection  of  Russia,  or  the  White  Czar,  and 
were  almost  annihilated  by  the  Kurguisians  for  calling  in  foreign  aid.  The  chiefs 
of  the  Ooloosses  pretend  to  be  descendants  of  Mahomet.  They  have  also  a  sort  of 
nobility.  Their  mode  of  living  resembles  that  of  the  Bashkeers  in  |  Mode  of  living. 
Russia.  They  have  a  fixed  place  for  their  winter  cabins,  while  their  summer  ones 
are  moveable.  They  conjoin  agriculture  with  the  keeping  of  cattle.  Possessing 
few  horses,  they  employ  their  horned  cattle  for  the  draught  and  the  saddle.  They 
practise  several  trades  with  success.  They  sell  knives,  sabres,  muskets,  cooking- 
pots,  and  gunpowder,  to  their  neighbours.  They  are  Mahometans,  and  well  in- 
structed in  the  precepts  of  their  religion.  The  power  of  the  khans  is  much  limited 
by  the  influence  of  the  khodshas  or  priests. 

The  Trukmenes,  or  Turcomans,  inhabit  all  the  eastern  coast  of  the  |  Turcomania. 
Caspian  sea,  a  sandy  and  rocky  country,  labouring  under  a  great  deficiency  of  water. 
The  Mogulshar  mountains,  or  those  of  Mangishlak,  have  no  great  elevation,  but  are 
very  steep,  and  intersected  with  ravines.  Near  the  Caspian  Sea  they  present  lime- 
stone rocks  full  of  shells,  with  strata  of  chalk,  marl,  and  clay;  several  springs  of 
naphtha  and  petroleum,  and  some  indications  of  lead  and  copper.  §  On  the  shore 
conglomerated  masses  are  found,  consisting  of  shells  and  sand  cemented  by  a  hard- 
ened stony  depositioM,  or  by  bitumen.  At  a  greater  distance  from  the  sea  these 
masses  are  completely  petrified.  The  waters  are  salt  or  brackish.  The  I  Soi,  and  vege_ 
vegetation  of  these  countries  is  limited  to  a  few  species,  among  which  |  tation. 
the  Salsola  orientalis  is  distinguished  by  its  stiff  and  prickly  appearance.  ||  The  Ab- 
sinthium ponticum  and  caper  shrub  are  in  abundance.  The  Rhammis  alpina  is  em- 
ployed as  fire-wood.  Foxes,  wild  cats,  sheep,  and  camels,  are  the  ani-  |  Animals, 
mals  most  generally  diffused.  The  ounce,  and  even  the  tiger  according  to  some  ac- 
counts, are  now  and  then  seen.  The  country  swarms  with  insects,  particularly  but- 
terflies and  locusts.  In  the  gulfs  and  bays  the  Nereis  noctiluca  is  sometimes  seen 
emitting  her  phosphoric  light. 

The  Turcomans,  more  swarthy,  smaller  in  size,  but  more  square  in  I  The  Turco. 
the  limbs  than  the  other  Tartars,  live  in  tents,  or  in  caves  of  the  rocks.  |  mans- 
They  are  a  set  of  rude  shepherds,  who,  at  times,  commit  acts  of  robbery.     They 
are  divided  into  several  hordes,  under  the  conduct  of  Kurguisian  chiefs.     The  Rus- 
sians divide  them  into  two  nations,  or  rather  two  parties :  that  of  the  Mangishlak, 
consisting  of  2500  or  3000  families,  and  in  which  the  principal  tribe  is  that  of  Ab- 

*  Hadgi-Khalfah,  p.  908.  f  Arapow,  in  Mag.  Giog.  vii.  48) 

$  Rytschkow,  in  Mag.  Geogr.  v.  472,  etc. 

§  Gmelin,  Rytschkow,  and  Falk,  quoted  by  Georgi. 

1  Gmelin's  Travels,  iv.  plate  5. 
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dallah.  The  other  is  Astrabad,  or  the  Persian  party,  in  which  the  powerful  tribe  of 
the  Takeiaumoot  is  conspicuous.  It  amounts  to  12,000  families,  and  possesses  the 
territory  round  the  Gulf  of  Balkan.  The  Turcomans  keep  numbers  of  camels  and 
sheep;  their  mutton  is  excellent.  They  weave  a  coarse  cloth  of  camel's  wool. 
They  raise  a  little  grain  and  rice,  with  melons  and  cucumbers.  Their  dress,  their 
arms,  and  their  equipage,  exhibit  a  mixture  of  the  Tartar  and  Persian  costume. 
They  live  in  tents  of  felt.  Their  chiefs  and  elders  possess  but  little  authority. 
Topography.  |  Mangishlak  was  once  a  town,  but  at  present  nothing  is  to  be  seen  at  that 
place  but  temporary  barracks,  in  which  the  Russian  merchants  are  lodged*  The 
harbour  is  one  of  the  best  on  the  Caspian  Sea.  The  bay  of  Balkan  is  frequented  by 
Russian  vessels;  the  neighbouring  islands  produce  a  little  rice  and  cotton;  that  of 
Naphthonia  contains  a  great  quantity  of  naphtha,  the  vein  or  stratum  of  which  seems 
to  cross  the  Sea  in  a  north-west  and  south-east  direction  to  Baku.  These  islands, 
inhabited  by  Turcomans,  possess  several  harbours,  and  might  be  made  the  site  of  a 
trading  factory.*  Collectively  taken,  they  are  called  Ogurtchi,  which  is  also  the 
name  given  to  the  adjoining  coast,  and  signifies  a  country  of  cucumbers,  f 
Khowaresm.  |  To  the  south  of  the  lake  Aral,  our  eyes,  after  being  fatigued  by  the 
view  of  unvaried  deserts,  find  repose  in  surveying  a  country  somewhat  more  fertile, 
called  by  the  Arabs  Khowai  esm,  Karissim  by  the  Tartars  and  Russians,  and  Choras- 
mia  by  the  ancients.  It  also  bears  the  name  of  Khiwa,  which  is  that  of  its  chief 
town.  In  the  twelfth  century  the  Turks  of  Karissim  were  in  possession  of  a  pow- 
erful empire.  This  state  is  now  almost  reduced  to  the  province  of  Khiwa,  which  a 
climate.  |  man  on  horseback  may  ride  over  in  three  days.  The  eastern  geogra- 
phers speak  of  Kharizmia  as  a  cold  country  in  comparison  with  Persia.  The  river 
Gihon  is  frozen  every  year.  J  According  to  the  Russian  accounts  the  air  is  temperate ; 
the  frosts  last  only  a  few  days ;  snow  seldom  falls,  and  soon  melts.  In  summer  there 
are  no  oppressive  heats,  but  the  autumnal  months  are  rainy.§ 

Mountains.  |  The  Weisluka  mountains,  a  branch  of  the  Ak-Tau,  occupy  a  part  of 
Khowaresm.  They  contain  gold  and  silver  mines,  which  were  formerly  worked,  but 
the  traces  of  which  are  not  at  present  allowed  to  be  investigated.  It  is  said  that 
emeralds,  sardonyxes,  and  other  valuable  stones,  are  found  in  them.  The  greater 
part  of  th»e  country  consists  of  plains  ;  the  soil  is  generally  composed  of  a  reddish 
clay,  and  is  adapted  to  all  sorts  of  crops  ;  but  the  deserts  of  moving  sand  which  en- 
circle the  frontier  sometimes  invade  considerable  portions  of  land. 
The  Gihon.  |  The  large  river  Gihon,  or  Amoo,  which  crosses  this  country,  is,  ac- 
cording to  the  historians  of  Alexander,  six  or  seven  stadia  broad.  It  is  too  deep  to 
be  forded. ||  A  similar  description  of  it  is  given  by  the  Arabian  geographers  ;  the 
latter  speak  of  inundations  occasioned  by  it.  When  it  arrives  at  the  base  of  the 
Canals  of  irri-  I  Weisluka  mountains  in  Khowaresm,  the  Gihon  is  separated  into  several 
gation.  I  canjljg  Of  irrigation,  preserving  two  principal  branches.  The  small  arm 

of  the  Gihon  is  the  only  one  which  contains  water.  The  other,  when  the  water  is 
high,  spreads  over  a  marshy  flat,  through  which  it  passes ;  and,  like  all  rivers  which 
have  indifferent  banks,  it  is  sometimes  left  dry  at  several  parts  of  its  course. 
vegetable  pro-  I  Amonjjr  other  articles,  this  country  produces  wheat,  barley,  Holctis  sor- 
I  ghum,  or  Bukharian  millet,  and  tchegura,  a  species  of  rice  ;  pease,  beans, 
hemp,  tobacco,  cotton,  and  the  Persian  kushul,  a  plant  which  yields  oil ;  all  sorts  of 
fruits  of  a  most  excellent  flavour,  mulberries,  and  wines  in  abundance.  The  grape 
ripens  well ;  but  they  observe  their  religious  precepts  too  strictly  to  make  any  wine. 
A  number  of  cattle  are  seen  wandering  in  magnificent  meadows  ;  but  there  is  little 
pasture  adapted  for  horses. IT  Domestic  fowls  are  common,  and  there  are  many 
specifes  of  wild  birds. 

inhabitants.  |  The  inhabitants  of  the  country  are  Tartars  of  different  tribes,  chiefly 
Uzbeks  and  Turcomans  ;  together  with  Bukharians,  who  are  divided,  as  in  Bukharia, 
into  Sarti,  or  traders,  and  Tatchik,  or  common  people.  The  Bukharians  are  the 

*  Gmelin,  vol.  iv.  f  Wahl,  Asien,  etc.  i.  557. 

*  Ibn  Haukal,  apud  Abulfeda  on  Chorasm.  p.  23.     Geogr.  Graeci  minores,  t.  iii. 
^  Ephemerides  G6ogr.  de  M.  Bertuch.  vol.  xxv.  p.  108. 

il  Arrian,  iii.  29.    Strabo,  xi.  509—518. 

1  Rytwhkow,  Topography  of  Orenburg,  in  llusching's  Mag.  Hist,  et  G£ogr.  v.  470. 
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real  indigenous  people  of  the  country.*     The  Tartars  give  the  Bukharian  inhabi- 
tants of  the  state  of  Khiwa  the  name  of  Urgenetch,|  from  their  ancient  capital. 

Khowaresm  is  divided  into  two  states,  at  present  independent,  that  of  Chiwa  or 
Khiwa,  and  that  of  Konrat,  or  of  the  Aralians.  J  *, 

The  state  of  Khiwa  reckons,  on  a  territory  of  about  4600  square  miles,  a  popula- 
tion of  200,000  or  250,000  souls.  At  the  head  of  the  government  is  a  khan,  who 
holds  a  court  splendid  enough  for  a  Tartar  prince,  but  possesses  a  mere  semblance 
of  authority,  and  whose  functions  consist  in  affixing  the  seal  of  state  to  all  the  public 
acts  presented  to  him.  The  real  power  is  in  the  hands  of  the  inak,  the  |  Government, 
president  of  the  divan,  8r  council  of  state.  This  council  is  formed  of  the  great 
officers  of  state,  who  obtain  their  places  by  the  suffrages  of  the  people. §  The 
moolla-bashi,  or  head  of  the  doctors  of  the  Mahometan  law,  also  exercises  great 
authority  ;  and  it  is  not  altogether  rare  for  the  khan  to  suffer  by  assassination  or  by 
poison.  ||  The  indigenous  dynasty  being  extinct  for  half  a  century,  the  inhabitants 
of  Khiwa  have  elected  their  khans  from  the  princes  of  their  neighbours  the  Kirguis. 
The  armed  force  of  Khiwa  may  amount  to  20,000  men,  including  Turcomans  and 
Uzbeks  in  the  pay  of  the  khan.  This  army  chiefly  consists  of  cavalry ;  their  arms 
are  bows,  lances,  and  sabres.  They  are  rarely  seen  with  muskets,  and  such  as  they 
have  are  matchlocks. IT 

The  inhabitants  of  Khiwa,  or,  as  the  Russians  denominate  them,  the  |  Mode  of  living. 
Khiwintzes,  live  in  a  tolerable  state  of  civilization.  According  to  Al-Bergendi, 
they  evince  more  natural  genius  than  the  other  Tartars.  They  are  fond  of  poetry, 
and  show,  from  their  earliest  age,  a  turn  for  music.  We  are  told  that  there  seems 
to  be  a  musical  cadence  in  the  very  cries  of  the  infants.**  Abul-Ghazi,  prince  of 
Khiwa,  has  given  us  a  history  of  the  Tartars.  These  people  cultivate  |  industry, 
their  lands  with  care  ;  they  raise  silk  worms,  and  make  coarse  stuffs  of  silk,  of  cot- 
ton, and  mixtures  of  the  two.  These  stuffs  are  weaved  by  the  women  in  their 
houses.  None  of  them  are  made  in  the  European  manner. 

The  caravans  of  Khiwa  carry  to  Orenburg  wheat,  raw  cotton,  silk  |  Trade, 
and  cotton  stuffs,  robes  embroidered  with  gold,  ready  made  and  called  shalati,  lamb's 
skins,  and  sometimes  Persian  and  Jndian  coin.f-f  In  Russia,  they  buy  the  products 
of  European  manufacture ;  and  from  the  Turcomans,  horses,  cattle,  and  sheep. 
Khiwa  is  still  a  great  slave  market.  The  foreign  trade  of  this  state  is  valued  at 
300,000  rubles,  or  /.46,000. 

The  city  of  Khiwa  is  on  a  canal  of  the  Gihon,  surrounded  with  a  |  Towns, 
ditch,  a  clay  wall,' and  a  rampart.  It  has  three  gates,  a  castle,  thirty  mosques,  and 
a  college.  The  houses  are  3000,  built  of  clay  in  the  manner  of  the  country  ;  the 
inhabitants  are  reckoned  10,000.  The  neighbourhood  is  filled  with  orchards,  vine- 
yards, and  populous  villages. JJ  The  whole  canton  of  Khiwa  contains  a  population 
of  60,000  souls. — The  new  city  of  Urghenz,  thirty  miles  north  from  Khiwa  on  the 
same  canal,  contains  twenty  mosques,  1500  houses,  5000  inhabitants  ;  and  in  the 
canton  belonging  to  it  there  is  a  population  of  55,000. — Shabat  and  Ket  are  two, 
small  towns,  the  one  containing  2000  and  the  other  1500  inhabitants. — Anbari  has 
only  1000,  but  its  canton  44,000  souls. — The  canton  of  Shanka  has  25,000,  of  whom 
2000  belong  to  the  town. — Azaris,  probably  the  Hasarasp  of  Ibn  Haukal,  contains 
1500  inhabitants,  and  its  canton  altogether  11,500.  Hurlian,  a  very  small  place,  is 
a  kind  of  fortress  ;  its  canton  is  very  thickly  peopled,  and  contains  16,000  inhabitants. 
This  population,  concentrated  within  a  space  of  fifty  or  eighty  miles  long  and  broad, 
would  become  a  powerful  state  if  it  were  possible  for  a  European  colony  to  esta- 
blish itself  in  the  midst  of  people  so  strongly  attached  to  the  Mahometan  religion. 

The  Uzbek  Aralians,  who  possess  the  plains  adjoining  lake  Aral,  take  |  The  Aralians. 
also  the  name  of  the  Konrat,  after  their  chief  town,  which  is,  more  properly  speaking, 
their  winter  encampment.  This  camp  has  a  circumference  of  fourteen  miles.  It  is 
defended  by  an  earthen  rampart  twelve  Russian  ells  in  height.  In  case  of  necessity 

*  Hist.  Gen.  cles  Tartares,  p.  515.  f  Rytschkow,  1.  c.  468. 

*  Annales  des  Voyages.  §  Ephemerides  Geogr.  xxv.  109.          R  Rytschkow,  1.  c,  469. 
1  Ephem.  Geogr.  p.  110.  **  D'Herbclot.  Biblioth.  Orient. 

ft  Georgi,  Dcscript.  de  la  Russie,  iii,  517.  *t  Ephemer.  Geograph,  xxv.  110. 
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the  gates  are  defended  by  chevaux-de-frise.  Manhuf  and  Kisil-Kosha  are  on  the 
same  plan  on  a  small  scale.  Koptchak  is  a  sort  of  fortress,  in  which  a  garrison  of 
1500  men  is  always  kept.  The  Aralians,  governed  by  two  elective  beks,  are  liable 
to  the  state  of  Khiwa  in  an  annual  tribute  of  2000  ducats,  (£.250.)  But  they  do  not 
pay  it  except  when  they  are  not  at  war  with  the  Khiwintzes,  a  thing  which  happens 
almost  every  year.  Along  with  those  Karakalpaks  and  Turkomans  who  live  among 
them,  they  may  form  a  mass  of  100,000  souls.  These  people,  who  are  half  noma- 
dic, have  a  considerable  produce  from  their  flocks,  to  which  they  add  something  by 
fishing  and  hunting. 

Gpeat  I      The  finest  provinces  of  Tartary  remain  to  b%  described.     They  are 

Bucharia,  J  generally  comprehended  under  the  name  of  Great  Bukharia.  But  the 
limits  of  this  country  on  the  north  and  west  vary  with  the  power  of  the  Uzbeks,  who 
are  its  masters.  It  was  that  part  of  Great  Bukharia  which  is  situated  to  the  north  of 
the  Gihon,  or  Oxus,  that  was  formerly  celebrated  under  the  names  of  Transoxiana 
and  Maweralnahr,  names  extended  to  the  whole  of  Turkestan. 
Province  of  I  The  most  celebrated  and  the  most  fertile  of  all  the  provinces  is  that 
Sogd-  I  of  Sogd,  so  named  from  the  river  which  flows  through  it.  "  For  eight 

days,"  says  Ibn  Haukal,  "we  may  travel  in  the  country  of  Sogd  and  not  be  out  of  one 
delicious  garden.  On  every  side,  villages,  rich  corn  fields,  fruitful  orchards,  coun- 
try houses,  gardens,  meadows  intersected  by  rivulets,  reservoirs,  and  canals,  present 
a  most  lively  picture  of  industry  and  of  happiness."  The  rich  valley  of  Sogd  pro- 
duced so  great  an  abundance  of  grapes,  melons,  pears,  and  apples,  that  they  were 
exported  to  Persia,  and  even  to  Hindostan. 

samarcand.  |  Samarcand,  considered  as  the  capital  of  Great  Bukharia,  stands  on  the 
south  bank  of  the  Sogd.  We  have  no  recent  description  of  this  celebrated  city,  which 
seems  to  have  lost  much  of  its  lustre  since  the  days  of  Timur,  when  so  many  fetes 
animated  the  imperial  palace,  the  city,  and  the  beautiful  surrounding  country.  It  ap- 
pears that  about  the  beginning  of  the  last  century  Samarcand  was  fortified  with  ram- 
parts of  tufa,  or  soft  stone;  that  the  greater  part  of  the  houses  were  built  of  hardened 
clay,  and  some  of  them  of  stones  found  in  neighbouring  quarries.*  The  khan  of 
Great  Bukharia  encamped  in  the  adjoining  meadows,  and  the  citadel  was  almost 
in  ruins.  The  silk  paper  made  here  was  peculiarly  fine,  and  in  much  request  all 
over  the  east  ;  and  it  is  said  that  this  is  the  place  where  paper-making  was  invented. 
Ibn  Haukal  tells  us  that  the  manufacture  was  known  about  the  year  650. 
Enwp  mand  I  «  I  have  often,"  says  this  eastern  geographer,  "  been  at  Kohendiz, 
Si™?  |  the  ancient  castle  of  Bukhara.  I  have  cast  my  eyes  all  round,  and 

never  have  I  seen  a  verdure  more  fresh*  or  more  abundant,  or  of  wider  extent.  This 
green  carpeting,  mingled  in  the  horizon  with  the  azure  of  the  slues.  The  simple 
verdure  served  as  a  sort  of  ornamental  offset  to  the  towns  contained  in  it.  Nume- 
rous country  seats  decorated  the  simplicity  of  the  fields.  Hence  I  am  not  surprised 
that  of  all  the  inhabitants  of  Khorasan  and  Maweralnahr,  none  attain  a  more  ad- 
vanced age  than  those  of  Bukhara."!  The  city  of  Bukhara,  situated  on  the  same 
river  Sogd,  has  often  disputed  with  Samarcand  the  title  of  capital.  When  the  Eng- 
lish commercial  agents,  in  1741,  visited  this  city,  which  stands  on  the  side  of  a  hill 
in  the  form  of  an  amphitheatre,  they  found  it  large,  populous,  and  governed  by  a 
Khan.  The  inhabitants  manufactured  soap  and  cotton  stuffs;  they  cultivated  rice 
and  bred  cattle.  From  the  Kalmuks  they  received  rhubarb  and  musk  ;  lapis  lazuli, 
and  some  other  pecious  stones  from  Badakshan.  They  had  gold  and  copper  money. 
The  people  were  civilized  but  deceitful.  The  soil,  says  the  Turkish  geographer,  is 
so  fertile,  that  a  field  of  one  or  at  most  two  acres,  which  he  calls  dumen,  was  amply 
sufficient  to  maintain  a  family.  J 

The  eastern  part  of  Bukharia  is  a  very  mountainous  country.     The 
provinces  of  Vash,  of  Kotlan,  and  of  Kilan  extend  towards  the  Beloor 
mountains.     Among  other  towns  is  that  of  Badakshan  on  the  Amoo. 
In  the  last  century,  this  city  belonged  to  the  khan  of  Great  Bukharia,  or  rather  of 

*  Bentinck's  Preface  to  the  Translation  of  the  Hist,  of  the  Tartars  by  Abool-Ghaziv 
f  Eastern  Geography  translated  by  Ouseley,  p.  300. 

*  Hadgi.Khalfa,  p.  844.    Herbelot  Biblioth.  Orient. 
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Samarcand.  Badakshan  was  small,  but  well  built  and  populous.  Its  inhabitants  were 
enriched  by  the  gold,  the  silver,  and  the  rubies  found  in  the  neighbourhood.  The 
mountain  streams,  which  ran  when  the  snow  melted  in  the  beginning  of  summer, 
carried  along  with  them  a  large  quantity  of  "gold  and  silver  in  grains.  Many  of  the 
caravans,  bound  for  little  Bukharia  or  for  China,  take  this  city  on  their  way.  Others 
prefer  the  road  of  little  Thibet,  on  the  east  side  of  the  mpuntains.  Ibn  Haukal  re- 
lates, that  the  soil  of  Badakshan  not  only  contained  mines  of  rubies  and  other  valu- 
able stones,  but  produced  a  great  quantity  of  musk.  Termed  is  a  good  town,  built 
of  brick. 

The  provinces  of  Balk,  now  in  the  hands  of  the  Afghans,  of  Toka-  I  Provinces  of 
restan,  and  of  Gaoor,  lie  on  the  south  side  of  the  river  Amoo.  j  Gaoor- 

The  interesting  country  which  we  have  now  gone  over  is  the  famous  Maweralnahr 
of  the  Arabian  and  Tartar  history.  There  stood  the  throne  of  Tamerlane.  There 
the  ambassadors  of  all  the  sovereigns  of  the  world  came  to  pay.  their  respects  to  the 
chief  of  the  Mongols.  In  1494,  Sultan  Bauber,  a  descendant  of  Timur,  driven 
with  his  Mongols  from  Great  Bnkharia,  penetrated  into  Hindostan,  where  he  founded 
the  Mogul  empire.  The  victorious  Tartars,  called  the  Uzbeks,  established  a  pow- 
erful monarchy  in  Bukharia. 


The  Uzbeks  first  crossed  the  laxartes  about  the  beginning  of  the  six- 


Monarchy  of 
^  Uzbeks* 


teenth  century,  .  and  pouring  on  the  possessions  of  the  descendants  of 
Tamerlane,  soon  drove  them  from  Bukharia,  Khoaresm,  and  Fergana.*     They  now 
possess  this  country,  and  it  is  said  that  they  are  to  be  found  beyond  the  Beloor 
mountains,,  as  far  east  as  Koten,  if  not  farther.     They  belong  to  the  Turkish  race. 
Their  government  is  very  different  from  that  of  the  Afghans.    In  Bukharia  and  Fer- 
gana at  least,  every  thing  is  in  the  hands  of  the  sovereign:  there  is  no  vestige  of 
popular  government,  and  scarcely  any  trace  of  aristocracy.     Their  division  into 
tribes  has  no  relation  to  the  government,  and  there  are  ;jjo  seperate  jurisdictions  or 
assemblies  even  in  the  wandering  hordes.     The  country  is  divided  into  districts  and 
sub-districts,  under  officers  appointed  by  the  sovereign,  who  collect  the  revenue  and 
dispense  justice.     There  are  however,  village  governments,  in  which  the  heads  are 
appointed  by  the  king,  at  the  recommendation  of  the  richest  inhabitants.     In  the 
army  also,  every  thing  depends  on  the  appointment  of  the  government.  In  Bukhara, 
the  men  are  said  to  be  arranged  in  messes  of  ten  each,  who  have  a  tent,  a  boiler,  and 
a  camel  among  them.     The  Ulema,  or  members-  of  the  church,  enjoy,  however  a 
considerable  influence  not  derived  from  the  government.     The  Uzbeks  having  pro- 
bably had  few  institutions  of  their  own  at  the  time  of  their  conversion  to  Islam,  have 
adopted  the  provisions  of  the  Mahomedan  law  in  its  utmost  detail,  applying  it  to 
every  part  of  their  civil  government,  and  even  of  their  private  conduct.     The  reve- 
nue is  collected  exactly  in  the  proportions  directed  in  the  Koran,  and  one-tenth  of 
its  produce  is  applied  to  alms.     Justice  is  administered  by  the  Kauzee  in  strict  con- 
formity to  the  Shirra:  and  the  use  of  wine  or  even  of  tobacco  is  as  strictly  forbidden 
and  almost  as  severely  punished  as  fraud  and  robbery.     The  king  of  Bukhara's  title 
is  Commander  of  the  Faithful.     Part  of  every  day  is  spent  by  him  in  teaching  the 
Mahomedan  religion,  and  the  greater  part  of  every  night  in  prayers  and  vigils.     He 
reads  prayers  in  his  own  mosque,  and  often  performs  the  funeral  service  for  people 
of  low  rank  ;  and  Killich  Ali  Beg,  the  present  ruler  of  Balk  under  the  king  of  the 
Afghans,  a  prince  at  this  moment  celebrated  and  adored  all  over  the  east  for  the  sin- 
gular excellence  of  his  character,  always  walks  when  in  the  streets,  lest,  if  he  rode, 
his  feet  should  happen  to  be  higher  than  the  heads  of  other  true  believers.     The 
present  ascendency  of  the  king  of  Bukhara  over  the  tribes  is  the  result  of  a  long 
exertion  on  the  part  of  the  government  in  dividing  and  mixing  the  various  tribes,  and 
keeping  the  great  men  from  all  employments  which  might  strengthen  the  influence. 
derived  from  their  birth.  •  The  same  power  of  the  government  has  been  promoted 
by  the  influence  of  the  Mollahs,  and  facilitated  by  the  comparatively  level  nature  of 
the  country.     Hence  the  tribes  which  inhabit  the  hilly  country  of  Hissar  and  the 
marshy  one  of  Shehr  Subz,  being  inaccessible  to  the  cavalry  of  the  king,  have  defied 

*  See  Elphinstone  on  the  kingdom  of  Caubul,  p,  465,  &c. 
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Appearance  of  I  his  power.  The  Uzbeks  are  generally  short  and  stout  men ;  they  have 
Uie  u*beki.  j  broad  foreheads,  high  cheek  bones,  thin  beards,  small  eyes,  clear  and 
ruddy  complexions,  and  generally  black  hair.  Their  beauty,  so  much  dwelt  upon 
by  the  Persian  poets,  figures  chiefly  from  a  comparison  with  the  aspect  of  the  Mon- 
Dre».  |  golians  ;  their  dress  is  a,  shirt  and  trowsers  of  cotton,  a  tunic  over  it  of 

silken  or  woollen  cloth  bound  with  a  girdle,  and  over  this  a  gown  of  woollen  cloth, 
pasteen,  or  felt.  The  head  is  covered  with  a  turban,  worn  in  general  over  a  calpauk. 
Both  men  and  women  wear  boots  at  all  hours,  and  bandages  round  their  legs  instead 
of  stockings,  and  every  man  has  a  knife  hanging  from  his  girdle,  and  a  flint  and 
steel  for  striking  fire.  The  women  have  a  similar  dress,  but  longer,  with  a  silk  hand- 
kerchief tied  over  the  head,  and  the  hair  plaited  into  a  long  queue,  which  hangs 
down  from  the  middle  of  the  head  like  those  of  the  Chinese ;  they  wear  gold  and 
silver  ornaments,  and  over  all  throw  a  sheet  of  silk  or  of  cotton, 
character.  |  The  opinion  commonly  entertained  of  the  ferocity  and  barbarism  of 
the  Uzbeks  is  partly  owing  to  their  being  confounded  with  the  Kalmuks ;  the  dis- 
creditable practice  of  selling  slaves  is  not  confined  to  them ;  but  their  laws  of  war 
are  certainly  most  barbarous ;  they  give  no  quarter  to  any  enemies,  except  Sheeites 
or  infidels,  whom  they  can  sell  for  slaves,  (for  men  are  sold  in  Bukhara  like  cattle,) 
but  in  other  respects  their  character  does  not  appear  to  disadvantage,  on  a  compari- 
son with  other  Asiatics;  they  are  said  to  be  comparatively  sincere  and  honest;  they 
have  few  quarrels  among  individuals,  and  scarcely  any  murders ;  and  there  are  few 
countries  in  the  east  where  a  stranger  would  be  more  at  ease.  -They  are  far  from 
being  savage  Tartars,  wandering  over  wild  and  desolate  regions.  The  city  of  Buk- 
hara is  equal  to  Peshawer  in  population,  and  superior  to  any  town  in  England,  ex- 
cept London.  It  contains  numerous  colleges,  capable  of  accommodating  from 
sixty  to  six  hundred  students  each,  and  which  have  professors  paid  by  the  king,  or 
by  private  foundations :  it^abounds  in  caravanseras,  where  merchants  of  all  nations 
meet  with  great  encouragement,  and,  though  the  prince  and  people  are  above  all 
others  attached  to  their  own  belief,  they  fully  tolerate  all  religions.  A  mussulman 
proselyted  by  any  other  sect,  is,  indeed,  never  forgiven;  hence  we  are  inforemd  in 
some  recent  missionary  publications,  that  an  Arabian  convert  to  Christianity,  denoun- 
ced by  his  intimate  friend  a  few  years  ago,  suffered  martyrdom  in  that  country. 
Aboriginal  I  The  Uzbeks,  who  probably  have  lived  in  this  country,  though  not  as 
inhabitants.  |  conquerors,  ever  since  the  third  or  fourth  century,  have  not  however 
effaced  all  traces  of  a  more  ancient  race  of  inhabitants.  These  are  named  the 
Taujiks,  and  are  handsomer  than  the  Tartars,  both  in  elegance  of  form  and  agreeable 
expression  of  countenance.-  They  approach  to  the  people  of  Little  Bukharia,  whom 
they  also  resemble  in  their  dress.  The  clothes  of  persons  in  easy  circumstances 
are  in  a  great  measure  of  silk  and  furs.  The  long  robes  of  the  women  exhibit  wide 
Mode  of  life.  |  and  varied  plaitings ;  they  adorn  their  hair  with  braids  of  pearls.  The 
Bukharians  lead  a  frugal  life,  their  food  consisting  chiefly  of  rice,  wheat,  millet, 
and,  above  all,  fruits,  such  as  melons,  grapes,  and  apples;  they  are  fond  of  horse 
flesh,  but  as  it  is  expensive,  beef  is  more  generally  used.  They  use  a  great  deal 
of  the  oil  of  sesamum.  Tea  flavoured  with  anise,  and  the  juice  of  grapes,  are  their 
favourite  drinks.  They  intoxicate  themselves  with  opium.  Their  bread  is  unfer- 
rnented.  The  Bukliarians  carry  no  arms.  The  Uzbeks,  on  the  contrary,  arc  not 
strangers  to  the  use  of  the  musket;  and  it  is  even  said  that  their  wives,  who  in 
beauty  surpass  the  other  Tartar  women,  follow  their  husbands  in  war,  and  fight  by 
their  sides. 

Language.  |  They  speak  the  Zagatayan  language,  which  is  the  Turkish  or  Turco- 
man. But  the  idiom  of  the  Bukharians,  which  promises  a  fund  of  curious  research, 
has  not  yet  been  analyzed ;  several  geographic  terms  have  been  observed  in  it  which 
appear  to  be  of  Persic  or  Gothic  origin. 

Population.  |  Our  information  on  the  state  of  the  population  is  higherto  vague.  This 
country  can  probably,  in  a  case  of  necessity,  muster  80,000  armed  men.  According 
to  Hanway's  account  of  the  revenues  of  Nadir,  Khorasan  furnished  nearly  a  million 
of  pounds  sterling  annually;  and  the  revenue  of  Great  Bukharia  may  be  believed 
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at  least  equal  to  that  of  Khorasan.     But  the  income  of  the  khans  is  derived  more 
from  their  estates  and  their  flocks  than  from  any  taxes. 

Ibn  Haukal,  the  father  of  the  Arabian  geography,  has  given  us  the  following  lively 
picture  of  the  manners  of  the  people  of  Bukharia  in  his  time. 

"Such  is  the  liberality  of  the  inhabitants,  that  not  one  of  them  will  I  character  by 
decline  the  duties  of  hospitality.  If  a  stranger  arrives  among  them,  |  lbn  HaukaU 
they  croud  round  him  ;  each  one  wishes  to  have  him ;  they  dispute  for  the  privilege ; 
and  he  who  obtains  it  becomes  an  object  of  envy.  Every  one,  though  possessing 
nothing  more  than  his  own  necessities  require,  will  carry  to  the  door  of  the  cabin  in 
which  the  stranger  is  received  a  part  of  the  fruits  of  his  labour.  The  generosity  of 
their  hearts  thus  finds  riches  in  the  very  bosom  of  poverty.  When  I  was  in  the 
country  of  Sogd,  I  saw  a  great  building  like  a  palace,  the  gates  of  which  were 
entirely  open,  and  fixed  back  to  the  wall  with  large  nails.  I  asked  the  reason,  and 
was  answered  that  that  house  had  not  been  shut,  night  or  day,  for  a  hundred  years. 
Strangers,  in  whatever  number,  may  present  themselves  there  at  any  hour.  The 
master  has  made  abundant  provision  for  the  reception  of  the  men  and  their  animals; 
he  is  never  happier  than  when  his  guests  stop  for  some  time.  Nothing  of  the  kind 
have  I  seen  in  any  other  country.  In  every  other  place  the  rich  and  powerful  lavish 
their  treasures  on  the  caprices  of  luxury,  or  on  favourites  whose  whole  merit  is  to  be 
equally  corrupt  with  themselves.  The  inhabitants  of  Maweralnahr  make  a  more 
rational  use  of  their  economical  savings.  They  build  caravanseras,  bridges,  and 
other  works  of  public  utility.  In  Maweralnahr,  you  will  not  arrive  at  any  town  in 
the  most  gloomy  situation,  even  in  a  desert,  without  finding  the  relief  of  an  inn,  or 
house  of  entertainment,  furnished  with  every  thing  that  a  traveller  can  require.  The 
glory  of  Maweralnahr  cannot  be  effaced  by  that  of  any  other  country.  It  has  pro- 
duced great  monarchs  and  able  captains.  No  people  in  the  Mussulman  world  excels 
them  in  courage.  Their  number  and  their  discipline  giro  them  the  advantage  above 
other  nations,  which,  on  the  defeat  of  one  army,  find  it  impossible,  for  a  long  period, 
to  raise  another  for  their  defence.  If  such  an  event  occurs  in  Maweralnahr,  one 
tribe  is  always  ready  to  repair  the  losses  of  another." 

The  civilization  which  was  introduced  with  the  Mahometan  religion  |  Present  state, 
among  this  people  has  been  somewhat  obscured,  along  with  their  declining  power  and 
their  glory. 

The  reports  of  the  Russians  who  have  penetrated  to  Khiwa  and  to  Bukhara  seem 
to  show  that  a  Christian  traveller  finds  here  insurmountable  obstacles  in  the  fanatic 
intolerance  of  the  Mussulmans.  But  from  the  more  recent  accounts  of  Mr.  Elphin- 
stone,  it  appears  that  this  intolerance  has  either  been  exaggerated,  or  is  since  molli- 
fied. Christians  at  least  visiting  that  country  from  India  are  in  no  degree  ill  treated. 


BOOK  XXXVII. 

SIBERIA. 

Physical  Description  of  the  Country. 

THE  style  of  our  descriptions  necessarily  varies  with  the  nature  of  the  different 
countries  that  come  under  our  view.     There  are  some,  as  Turkey  in  I  Plan  of  this 
Asia,  where  a  great  difference  of  elevation  brings  together  into  a  narrow  |  description, 
compass  different  climates,  productions,  and  even  different  races  of  inhabitants  dis- 
tinct and  opposite  in  their  character.     There  are  others  where  the  predominance  of 
the  same  physical  causes  over  an  immense  territory  creates  a  continual  repetition  of 
the  same  phenomena.    Siberia,  or  northern  Asia,  is  of  this  last  description.    Besides, 
while  we  were  engaged  with  Syria  and  with  Asia  Minor,  we  were  obliged  to  direct 
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our  attention  to  cities  celebrated  in  the  annals  of  the  world.  Even  in  Persia  a  small 
province  often  presented  some  historical  interest.  Here  we  have  no  such  tempta- 
tion. In  Siberia  we  are  without  the  limits  of  history.  None  of  the  objects  in  this 
region  derive  an  illusory  grandeur  from  the  recollection  of  events  long  passed ;  nature, 
savage,  rugged,  and  stubborn,  still  predominates  over  the  early  efforts  of  civilization. 
These  vast  regions  may  therefore  be  united  in  one  physical  portrait.  "We  can  glance 
rapidly  over  their  topography,  which  is  well  known,  being  completely  detailed  in  Ger- 
man and  Russian  works. 

The  ancient  Greeks  and  Romans  extended  their  imaginary  Scythian  Ocean  over 
the  space  occupied  by  Syberia.  Ptolemy,  better  informed,  says  that  a  vast  unknown 
region  lay  to  the  north-east  of  the  Caspian  Sea;  but  the  utmost  extent  of  ancient 
geography  scarcely  reached  the  Uralian  mountains.  In  the  middle  age,  travellers, 
and  among  others,  Marco  Polo,  heard  the  Tartars  speak  vaguely  of  a  country  which 
was  rich  in  furs,  but  covered  with  perpetual  darkness.  In  1242,  the  Tartars  founded 
Khanat  of  1  on  tne  banks  of  the  Irtysh  and  the  Obi,  a  Khanat,  which  from  its  capital, 
Siberia.  |  took  the  name  of  Sibir,  and  from  a  neighbouring  river,  that  of  Tura. 
The  name  Siberia  is  almost. identical  in  pronunciation  with  the  Russian  word  Sewe- 
ria,  or  country  of  the  north,  the  letter  b  in  that  language  being  pronounced  like  w; 
but  the  two  terms  have  nothing  in  common  in  their  actual  etymology.  The  con- 
quest of  that  kingdom  by  the  Cossacks  was  followed  by  a  series  of  discoveries*  which 
extended  the  Russian  power  and  our  geographical  knowledge  to  the  eastern  extre- 
mity of  Asia.  The  name  of  Siberia  was  vaguely  applied  to  all  the  newly 
discovered  countries;  it  was  even  extended  to  the  Tartar  kingdoms  of 
Astrakan  and  Kasan,  long  before  incorporated  with  the  Russian  empire  in  Europe. 
This  vague  use  of  the  name  ought  to  be  banished  from  geography.  On  reading  with 
a  little  reflection  the  plan  of  a  description  of  the  Russian  empire,  inserted  in  the  me- 
moirs of  the  Petersburgh  Academy,  we  shall  see  that  this  learned  society  considered 
the  Uralian  mountains  both  as  naturally  dividing  the  Russian  dominions  into  two 
parts,  and  as  fixing  invariably  the  true  boundary  of  Siberia.  Our  standard  geographi- 
cal authors,  as  d'Anville  in  his  beautiful  map  of  Asia,  Busching  in  his  Geography, 
and  Georgi  in  his  statistical  account  of  Russia,  have  concurred  in  restricting  the  de- 
nomination of  Siberia  to  the  countries  situated  to  the  east  of  the  Uralian  mountains. 
Boundaries  |  Siberia  thus  defined,  is  bounded  on  the  north  by  the  Frozen  Sea,  on 
the  west  by  the  Uralian  mountains,  which  separate  it  from  Europe;  on  the  south- 
west by  the  Algydim-Shalo  mountains,  which  divide  it  from  Independent  Tartary; 
on  the  south,  by  the  AltaY  and  Daoorian  chains,  which  form  the  frontier  of  the  Chi- 
nese empire ;  on  the  east  by  the  Eastern  Ocean  and  Behring's  Straits,  which  separate 
Extent.  I  it  from  North  America.  Its  length  from  west  to  east  cannot  be  reckon- 
ed less  than  4000  miles,  and  its  breadth  from.north  to  south  varies  from  1100  to  1900. 
Its  surface  is  about  five  millions  of  square  miles,  which  is  larger  by  two-sevenths 
than  the  whole  of  Europe,  though  this  division  of  the  world  should  be  extended  to 
the  Caspian  Sea.  We  proceed  to  describe  its  chains  of  mountains,  its  extensive 
plains,  and  its  principal  rivers. 

Mountains.  I  The  Ural,  or  Uralian  mountains,  which  separate  Siberia  from  Euro- 
urai.an.  j  pean  Rugsia)  have  a  direction  from  north  to  south,  for  a  space  oj*  eleven 
hundred  miles;  their  breadth  varies  from  fifty  to  a  hundred.  Possessing  but  little 
elevation  at  the  north  end,  between  the  lower  Obi  on  the  east,  and  the  Oosa,  which 
runs  into  the  Petchora  on  the  west,  they  acquire  a  considerable  height  about  the  60th 
or  58th  degree  of  north  latitude,  near  Solikamsk  and  Werqhoturia.  They  become 
low  and  flat  in  the  longitude  of  Ekaterinburg ;  but  acquire  a  new  elevation  in  the 
country  of  the  Bashkeers  in  latitude  54°  and  55°.  The  Pawdinskoe-Kamen  has 
Height.  I  been  found  by  trigonometrical  measurement,  to  be  6819  feet  above  the 
level  of  the  Caspian  Sea.  Several  of  the  summits  of  the  Werchoturian  mountains 
are  covered  with  perpetual  snow.  We  are  not  certain  if  this  is  the  case  with  the 
Bashkeer  mountains.!  ^n  ^e  whole,  the  Ural  forms  a  long  plateau,  4000  or  5000 
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*  See  the  Chronological  Table  of  Discoveries  in  Siberia  subjoined  to  Book  xxxviii. 
f  Georgi,  ttussie,  i.  151. 
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feet  in  height,  on  which  mountains  are  raised  1000  or  1600  feet  in  height.  The 
structure  of  the  northern  part  of  the  chain  is  little  known.  Limestone  rocks  seem 
to  predominate.  In  Nova  Zembla,  the  surface  being  covered  with  no  pulverised 
soil,  the  structure  is  every  where  visible,  and  it,  perhaps,  may  be  regarded  as  a  con- 
tinuation of  the'Uralian  formation.  From  60°  to  54°  or  52°  of  latitude,  they  have 
been  explored  in  detail  in  the  working  of  mines.  In  ascending  at  Solikamsk,  at  Perm, 
or  at  Oofa,  we  first  cross  a  chain  of  hills  composed  of  sand-stone  and  j  Nature  of  the 
calcareous  breccia;  then  a  chain  of  pure  lime-stone  rocks  without  orga-  |  rooks* 
nic  remains ;  and,  lastly,  a  chain  of  schistous  mountains,  principally  formed  of  clay- 
slate,  and  hornstone  slate,  and  containing  immense  quantities  of  iron  ore,  sometimes 
in  veins  and  sometimes  in  masses.  We  come  at  last  to  the  principal  chain,  which 
the  Russians  divide  into  the  Werchoturian  Ural,  the  Ural  of  Ekaterinburg  and  that 
of  Bashkeer.  Here  granite  makes  its  appearance  every  where  in  massive  strata; 
sometimes  the  constituents  of  that  rock,  particularly  quartz,  as  at  Dchigilga,  are  found 
in  large  masses  in  a  separate  state.  A  thinly  stratified  granite,  which  our  mineralo- 
gists call  gneiss,*  is  frequent  on  the  east  side  of  the  chain ;  here,  as  on  the  west,  we 
find  as  we  descend,  schistous  mountains  succeeded  by  others  of  limestone,  but  the 
respective  limits  of  these  strata  are  less  precise,  and  there  is  a  greater  diversity  of 
rocks  and  of  minerals.  Iron  is  always  the  most  abundant  metal;  the  stratum  which 
is  worked  at  Blagodad  is  150  fathoms  in  thickness;  there  is  one  hill  entirely  com- 
posed of  magnetic  iron,  called  J\lagnetnoi'  wisokogora.  These  moun- 
tains' also  .contain  large  quantities  of  copper,  a  little  gold  and  lead,  ser- 
pentine, jasper,  and  crystallized  marble.  The  two  lime-stone  chains  of  the  Ural  are 
penetrated  with  numerous  caverns,  but  the  tunnels'!"  so  common  and  so 
extensive  on  the  European  side,  as  in  the  neighbourhood  of  Koongoor 
and  of  Perm,  are  not  found  on  the  Siberian  side:J 

The  Ural  range  throws  off  various  small  chains  at  its  southern  ex- 
tremity. The  Obstche'i  Syrt,  which  passes  into  Europe,  falls  to  be  de- 
scribed in  another  place.  The  mountains  of  Guberlinski,  a  branch  detached  from 
the  Ural  of  Bashkeer,  join  on  the  east  side  the  mountains  of  Ulu-Tau  and  Algydim- 
Shalo,- which,  as  we  have  formerly  seen,j§  separate  the  Kirguis  steppe  from  that  of 
Issim.  These  high  lands  form  a  link  of  connection  between  the  Urals  and  the  pla- 
teau of  central  Asia. 

All  the  mountains  of  the  south  part  of  Siberia,  from  the  Irtysh  to  the 
west  side  of  the  lake  Baikal,  are  only  promontories  or  terraces,  belong- 
ing to  the  central  plateau,  and  the  great  chains  with  which  it  is  crowned.  ||  We  must 
never  lose  sight  of  this  leading  principle,  nor  look  for  a  connection  between  these 
little  chains  which  has  no  existence. 

The  little  Altai  range  is  a  lower  terrace  of  the  great  Altai ;  this  last  is  I  The  little 
entirely  without  the  limits  of  Siberia;  the  former  marks  its  extreme  |  Altai< 
frontier;  IF  it  extends  from  the  river  Irtysh  to  the  Yenisei,  allowing  the  Dshabekan, 
which  is  the  beginning  of  the  Obi,  to  pass  across  a  narrow  gorge.  On  the  south,  a 
wide  plateau  separates  it  from  the  gre.it  Altai,  and  on  the  north  a  valley  comes  be- 
tween it  and  the  metallic  mountains  of  Kolywan.  Limestone  rocks  predominate  in 
every  part  of  the  little  Altai  that  is  known  ;  it  contains  coralline,  marble.  The  tra- 
veller Schangin,  who  has  seen  the  summits,  found  on  them  stratified  granite.  The 
Russian  mineralogists  have  observed  in  the  same  quarter  rich  mines  of  copper,  lead, 
and  silver,  which  might  be  worked  in  the  event  of  the  mines  of  Kolywan  being  ex- 
hausted.**  One  of  the  summits  measured  by  the  barometer,  was  found  to  be  5589  feet 
above  the  hill  of  Schlangenberg,  -near  the  lake  of  Kolywan. 

*  See  p.  113,  of  this  volume.  t  See  P-  205- 

t  Hermann's  Mineral  Description  of  the  Ural i an  mountains,  vol.  i.  p.  41,  (in  German.)  Pal- 
las, Voyages  en  Itussie,  iii.  p.  13,  15,  &.c.  iv.  244,  (trad,  in  8vo.) 

§  See  Book  xxxv. 

|  Pallas,  Considerations  on  the  Nature  of  Mountains,  &.c.  (in  German,)  p.  29,  &c.  Pallas  on 
the  Orography  of  Siberia,  in  the  Melanges  de  Geographic  Physique,  vol.  v.  328,  &c. 

•[  Georgi,  i.  175. 

**  licnovaiilzt  Mineral  and  Geographical  Description  of  the  Alu'i  Mountain,  (in  German.) 
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A  granitic  range  given  off  from  the  little  Altai  stretches  onward  be- 
tween the  Irtyah  and  the  Obi;  it  rises  in  peaks  14  or  1500  feet  above 
the  neighbouring  plains.  This  nucleus  of  granite  has  its  sides  all  along  covered 
with  mountains  of  slate  and  limestone,  which  are  rich  in  copper,  with  a  mixture  of 
silver  and  of  gold  ;  these  are  the  metallic  mountains  of  Kolywan.  The  heights 
Th«  Oorman.  |  which  follow  the  Obi  on  its  left  to  its  junction  with  the  Irtysh  are  called 
the  Oorman.  , 

Mountains  o 
Kutznezk. 

some  of 

lightning.     The  circumstance  of  the  kindling  has  probably  been  misunderstood  or 

imaginary. 

sa  anian        I       The  Sayanian  mountains,  between  the  Yenisei  and  the  lake  Baikal, 

mountains.      |  are  not  so  much  a  mountain  chain  as  a  plateau  of  rocks.  Even  the  hun- 

ters scarcely  ever  visit  this  desert.  Wachsmann,  a  surgeon  who  traversed  it  in  quest 

of  native  rhubarb,  found  it  to  contain  a  large  quantity  of  granite.*     The  plateau  is 

divided  into  two  lines  of  mountains  along  the  banks  of  the  Yenisei.     One  of  them  is 

named  after  this  river,  the  other  after  the  town  of  Krasnoyar.     The  principal  mass 

consists  of  a  red  granite  containing  copper. 

It  is  on  the  south-west  of  the  lake  Baikal  that  Siberia  really  begins 
to  present  a  connected  system  of  mountains.  The  great  central  chain 
of  Asia  here  enters  on  the  Russian  territory,  and  is  continued  under  various  names  to 
Behring's  Straits.  At  its  commencement  we  find  a  circle  of  lofty  mountains  enclosing 
a  valley  of  great  elevation,  in  which  the  lake  Baikal  extends  its  deep  waters  over  a 
basin  of  rock  with  scarcely  any  sand,  and  from  the  bottom  of  which  pillars  of  gra- 
n'te  shoot  up.  The  Ba'i  kalian  mountains,  very  high  on  the  north  and 
west  sides  of  the  lake,  seem  to  be  principally  composed  of  granite. 
Among  the  elements  of  that  rock  the  mica  often  presents  itself  in  isolated  laminae, 
which  may  be  used  as  panes  of  glass;  and  entire  mountains  are  formed  of  the 
quartz. 

^  ^ess  considerable  link  passes  to  the  south  of  the  river  Onqn,  and 
along  the  Argoon.  This  branch,  of  moderate  height,  but  singularly 
rich  in  all  sorts  of  minerals,  is  called  the  mountains  of  Nertschinsk.  It  is  rather 
slaty  than  granitic. 

The  principal  chain  runs  without  interruption  to  the  north-east,  separating  the  tri- 
butary streams  of  the  Lena  from  those  of  the  Amoor.  At  first  possessing  moderate 
elevation,  and  confounded  with  the  hilly  country  surrounding  the  lake  Baikal,  it 
receives  the  general  designation  of  the  mountains  of  Daooria.  All  this 
country,  according  to  M.  Patrin,  is  filled  with  volcanic  traces;  and  on 
the  banks  of  the  Shilok  there  are  two  craters  of  extinguished  volcanoes.^  A  little 
™tanmoun.  I  to  ^e  west  °^  ^ie  sources  °f  ^e  Olekma,  the  chain  takes  the  name  of 
tains.  I  the  Iblannol  mountain,  or  the  "  mountain  of  apples,"  on  account  of  the 

rounded  shape  of  the  blocks  composing  it.  The  Mongols  called  them  Daba,  a 
name  rather  remarkable,  as  reminding  us  of  the  Tabis,  a  promontory  which  accord- 
ing to  Pliny  and  Pomponius  Mela  bounded  Asiatic  Scythia  on  the  north-east.  Ac- 
quiring increased  elevation,  and  approaching  to  the  Eastern  Ocean,  it  begins  at  the 
stannoroi  I  sources  of  the  Aldan  to  bear  the  name  of  the  Stannovoi  mountains; 
mountains.  |  which  afterwards  gives  place  to  the  vague  denomination  of  the  moun- 
tains of  Okhotsk.  All  these  appear  to  consist  of  granite  and  porphyry.  There  are 
also  entire  mountains  of  red  and  green  jasper. 

A  detached  branch  runs  in  a  line  along  the  Olekma  river,  and  even  passes  the 
Lena  after  the  Olekma  has  joined  it.  These  mountains  are  of  a  slaty  texture.  Mines 
of  alum  and  of  coal  are  found  in  them.  They  form  on  the  banks  of  the  Lena  a 
singular  series  of  pyramidal  rocks. 

The  main  chain  is  very  little  known  beyond  the  Okhotsk.  We  are  told  that  it  suf- 
fers no  interruption,  and  reaches  Behring's  Straits,  though  certainly  much  diminished 

*  Georgi,  i.  19f.  t  Various  Memoirs  in  the  Journal  de  Physique. 
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in  elevation.  Different  branches  extend  between  the  Lena  and  the  Indighirka  and 
Kowyma.  The  space  left  between  these  branches  of  mountains  and  the  Frozen  Sea 
is  small ;  yet  they  do  not  reach  its  shore,  which  according  to  Billings,  is  generally 
lined  with  low  hills.  Another  more  important  branch  enters  the  peninsula  of  Kamt- 
chatka, divides  this  peninsula  longitudinally,  and  is  continued  in  the  form  of  a  chain 
of  islands,  the  Kuriles,  to  Japan. 

These  mountains  of  Kamtchatka,  covered  with  perpetual  snow,  are 
at  the  same  time  full  of  volcanoes.  There  are  three  in  an  active  state, 
that  of  Avatcha,  that  of  Tolbatchik,  and  that  of  Kamtchatka,  which  is 
of  very  great  height.  Others  are  known,  which  have  ceased  to  give  out  smoke  and 
flame.  To  compensate  this  change,  there  are  other  two  which  emit  exhalations  ac- 
companied with  noise,  inducing  the  apprehension  that  they  are  about  to  be  trans- 
formed into  volcanoes.  The  warm  springs,  and  the  abundance  of  sulphur,  which  in 
several  places  lies  in  the  form  of  gravel  on  the  shore,  afford  sufficient  testimony  to 
the  volcanic  nature  of  the  whole  chain.  These  volcanoes  are,  as  has  been  already 
observed,  connected  with  those  of  Japan,  of  Liqueyo,  of  Formosa,  and  the  Philip- 
pines. 

Having  thus  described  the  mountains  of  Siberia,  we  must  turn  our  attention  to  the 
vast  plains  called  steppes,  which  occupy  a  large  portion  of  that  country.  |  steppes. 
They  differ  from  one  another  in  nature  and  in  aspect.  In  one  place  they  resemble 
the  American  savannahs,  consisting  of  wide  pastures  covered  with  abundance  of  tall 
grass  ;  in  others  the  soil  is  saline,  the  salt  appears  in  the  form  of  an  efflorescence 
mixed  with  the  earth,  or  is  collected  in  ponds  or  salt  lakes.  In  general,  the  steppes 
contain  many  lakes,  because  the  waters  finding  no  declivity  remain  stagnant.  We 
have  already  described  (Book  XXV.  p.  305.)  a  steppe  between  the  mouths  of  the  Don 
and  Wolga  which  resembles  the  bed  of  the  sea.  On  the  east  bank  of  the  Wolga 
another  similar  plain  extends,  called  the  steppe  of  the  Kalmuks,  bounded  on  the 
south  by  the  Caspian  Sea  and  the  lake  Aral,  while  on  the  north  it  is  separated  by  the 
Ulu-Tau  mountains  from  the  steppe  of  Issim.  This  last  belongs  to  Sibe- 
ria. It  extends  to  the  banks  of  the  Tobol  on  the  north-west,  and  to  those 
of  the  Irtysh  on  the  east.  At  this  last  extremity  it  joins  the  steppe  of  Baraba.  This 
steppe  is  prolonged  between  the  rivers  Irtysh  and  Obi,  which  bound  it  on  the  west, 
the  north,  and  the  east.  It  comes  in  contact  with  the  Little  Altai  mountains  on  the 
south.  It  is  about  700  miles  in  length,  and  from  160  to  190  in  breadth.  The  soil 
is  good,  and  it  is  diversified  with  forests  of  birch.  That  of  Issim  sometimes,  though 
rarely,  presents  the  same  aspect ;  and  in  both  of  them  many  tumuli  are  found  con- 
taining the  remains  of  the  chiefs  of  Tartar  or  Mongolian  tribes. 

Between  the  Obi  and  the  Yenisei,  a  mountainous  country  separates  the  river  of 
Tchoolim  from  the  Yenisei,  and  forces  the  line  of  its  course  towards  the  Obi.*  But 
this  elevation  seems  to  disappear  in  the  neighbourhood  of  the  town  of 
Yenisei ;  and,  though  there  are  some  groups  of  hills  in  the  south-west  of 
the  province  of  Mangaseisk  which  send  some  small  rivers  to  the  Frozen  Sea,  these 
are  mere  islands  in  the  vast  marshy  plain  which  extends  between  lower  Obi  and  tower 
Yenisei,  a  horrid  region,  where  the  soil  is  of  clay  almost  continually  in  a  frozen  state, 
covered  here  and  there  with  some  stunted  plants,  and  a  carpeting  of  mosses.  Yet 
this  plain  is  not  a  continued  morass.  The  elevated  lands  on  the  margins  of  the  Obi 
when  dry  show  horizontal  beds  of  argillaceous  stones,  which,  without  doubt  compose 
in  a  great  measure  the  subsoil  of  the  country. 

The  two  islands  of  Nova  Zembla  are  each  divided  from  north  to  south  |  Nova  zembia. 
by  a  prolongation  of  the  Uralian  mountains,  but  they  consist  chiefly  of  a  marshy  moss- 
clad  plain.  It  has  been  lately  found  that  there  are  saline  lakes  in  these  islands. 

The  country  between  the  Yenisei  and  the  Lena  is  called  a  steppe  by  the  Russians; 
the  term  is  vague,  and  often  used  to  conceal  the  ignorance  of  the  traveller.  There 
appear  to  be  many  flat  and  marshy  places  ;  but  there  are  others  which  deserve  to  be 
considered  as  hilly  countries.  The  Lena  has  a  continuous  elevation  on  country  10  the 
its  west  bank.  This,  near  to  the  confluence  of  the  Wilooi,  presents 

*  Pallas,  vol.  iii.  p.  414—416,  (French  translation  in  4to.) 
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horizontal  beds  of  a  sandy  calcareous  slate  and  clay  mixed  with  much  pyrites.*  An- 
other elevated  country  is  found  on  the  north-west  of  the  lower  Toongooska,  and 
gives  origin  to  the  rivers  Olenek,  Anabana,  and  Khatanga,  which  run  into  the  Fro- 
zen Sea.  The  country  comprehended  between  the  Yenisei,  the  Angara,  or  upper 
Toongooska,  and  lower  Toongooska,  presents  an  elevation  of  a  remarkable  descrip- 
tion, viz.  the  great  morass  of  Lis,  almost  equalling  the  Ladoga  in  extent,  suspended 
as  it  were  in  the  midst  of  hills  formed  of  shells. 

Riven.  |       The  rivers  of  Siberia  are  among  the  most  considerable  in  Asia.     But 

they  flow  across  desert  plains,  from  which  an  eternal  winter  banishes  the  arts  and 
social  life.  Their  waters  nowhere  reflect  the  resplendent  images  of  celebrated  cities; 
their  banks  are  nowhere  adorned  with  magnificent  harbours ;  nor  do  they  ever  re- 
ceive vessels  laden  with  the  spoils  of  distant  climates.  A  vast  sheet  of  water,  some- 
times bordered  by  a  forest,  sometimes  by  a  dismal  morass  ;  some  bones  of  mam- 
moths driven  on  shore  by  the  floods  ;  some  fishing  canoes  along  side  of  countless 
flocks  of  aquatic  birds;  or  the  peaceful  beaver  raising  his  industrious  dwelling  with- 
out dreading  the  pursuit  of  man :  this  is  all  the  variety  that  a  Siberian  river  offbrs  to 
the  view.  Savage  hordes,  and  their  ignorant  conquerors  have  given  these  .great 
currents  names,  of  the  meaning  of  which  we  can  only  form  a  random  guess.  The 
irtysh.  I  Irtysh,  which  is  really  the  principal  river  of  the  system  to  which  it  be- 

longs, has  been  defrauded  of  its  due  rank,  and  made  a  tributary  to  the  Obi.  The 
Irtysh  wanders  a  great  way  on  the  plateau  of  the  Kalmuk  country,  crosses  the  great 
lake  Saisan-Nor,  and  descends  by  a  gorge  of  the  little  Altai  mountains.  It  runs  220 
miles  before  it  enters  the  Russian  territory.  Navigable  from  Saisan-Nor,  its  breadth 
obi.  |  varies  from  220  to  400  yards.  The  Obi  is  formed  by  the  junction  of 

the  Khatunia  and  the  Bi,  which  issues  from  the  lake  Altan  or  Teletskoi ;  but  the 
Tchabekan,  which  is  the  only  stream  that  enters  the  lake,  seems  entitled  to  be  con- 
sidered as  the  source  of  the  Obi.  This  river  is  almost  doubled  by  its  junction  with 
Tuboi.  the  Irtysh,  which  is  previously  augmented  by  the  waters  of  the  Tobol  and 

iistm.  the  Issim,  the  first  of  which  has  a  course  of  330  miles,  and  a  breadth  of 

from  60  to  200  yards.  The  Obif  forms  a  wide  gulf  where  it  falls  into  the  sea  ;  it  is 
navigable  almost  to  the  lake  Altun  ;  it  abounds  with  fish,  but  the  sturgeon  of  the 
Irtysh  is  the  most  esteemed,  the  water  of  the  Irtysh  being  the  most  limpid.  When 
the  Obi  has  been  for  some  time  frozen,  its  water  becomes  dirty  and  fetid,  an  effect 
owing  to  the  sluggishness  of  its  current,  and  the  extensive  marshes  through  which  it 
flows  ;  but  in  the  spring  season  it  is  somewhat  purified  by  the  melting  of  the  snow. 
Yenisei.  |  Next  after  the  Obi,  the  Yenisei  J  is  entitled  to  our  notice,  a  broader 
and  more  majestic  stream,  though  its  course  is  not  so  long.  It  is  formed  in  the 
mountains,  to  the  south-west  of  the  Baikal,  by  the  junction  of  the  rivers  Sisket  and 
Beikem,  and  then  runs  almost  straight  north  into  the  Arctic  Ocean.  The  upper 
Yenisei  might  perhaps  be  considered  as  a  tributary  of  the  Angara,  or  upper  Toon- 
gooska, which  issuing  from  the  lake  Baikal,  joins  it,  but  surpasses  it  in  importance 
and  in  length,  and  might  appear  entitled  to  give  its  name  to  the  united  river  till  it 
ThetwbTun-  I  reaches  the  ocean.  The  other  two  conspicuous  tributaries  of  the  Ye- 
guskas.  J  m'sey  are  tne  Podkamenaia  Tungnskay  i.  e.  the  Toongooska  beyond  the 

mountains,  and  the  low  Toongooska,  a  river  larger  than  the  Rhine  ;  both  of  these 
fall  into  the  Yenisei  on  the  east  side. 

The  Angara.  |  The  Angara  is  so  limpid  a  river,  that  the  pebbles  at  the  bottom  are 
seen  in  a  depth  of  several  fathoms.  When  it  issues  from  the  Baikal  lake,  its  bed, 
generally  from  two  to  four  hundred  yards  in  breadth,  is,  for  the  space  of  a  mile,  so 
confined  among  rocks,  that  the  smallest  boats  cannot  pass  along  safely  without  tho 
strictest  precaution  ;  and  its  waters,  dashing  against  the  stones,  make  a  noise  like  the 
waves  of  the  ocean  in  a  storm. 

Seiinga.          |       The  Selinga  runs  into  the  lake  Baikal,  after  receiving  the  Orchon  and  . 
other  rivers,  among  which  is  the  Tula,  which  is  more  than  300  yards  in  breadth,  and 
flows  gently  over  a  pavement  of  rocks. 

•  Pallas,  t.  iv.  p.  131,  (4to  ) 

f   Obi  is  the  Hussian  name  lo  the  Samoid  Folia,  the  Osteak  lag,  the  Tartar  Umar. 

%  Caleud Js/iunnescs  inTungooss;  Kern  in  Mongolian  and  Tartar;  Guk  and  Cliosck  in  Ostiak. 
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The  last  of  the  great  rivers  of  these  countries  is  the  Lena,  which  rises  |  The  Lena, 
to  the  west  of  the  lake  Baikal,  after  having  received  the  Witim  and  the  Olekma, 
which  come  from  the  Daoorian  mountains ;  it  runs  from  south-west  to  north-east,  till 
it  approaches  to  Yakutsk,  a  very  useful  direction,  as  furnishing  a  secure  navigation 
between  very  distant  countries.     From  Yakutsk  its  direction  is  due  north.     It  re- 
ceives the  Aldan  on  the  east,  and  the  Wilooi  on  the  west.     Its  bed  is     The  Aldan, 
very  broad,  and  contains  a  great  number  of  islands.    Travellers  in  pass-     The  wn°01- 
ing  the   Lena,  ascend  the  Aldan,  descend  the  rivers   Maia  and  Yadoma,  and  thus 
complete  their  route  to  Okhotsk,  on  the  shores  of  the  Eastern  ocean. 


The  Olensk, 
Indighirka, 


Nature  of   its 
water. 


Among  the  other  rivers  which  mingle  their  waters  with  the  Frozen  Sea, 
we  may  remark,  the  Tas,  the  Shatanga,  and  the  Olenek,  on  the  west  of 
the  Lena ;  the  Indighirka  on  the  east  of  that  river  ;  and  the  Kowyma,  still  farther 
to  the  east.  These  rivers  have  a  considerable  length  of  course,  but  their  waters  in 
the  end  escape  our  view  by  the  inhospitable  nature  of  the  seas  in  which  they  ter- 
minate. , 

The  northern  and  southern  shores  in  the  east  of  Siberia  drawing  nearer  to  one 
another,  so  as  to  terminate  in  a  sort  of  angle,  do  not  afford  any  remarkable  river, 
except  the  Anadyr,  the  course  of  which  is  not  very  long. 

Siberia  is  not  deficient  in  lakes.  That  of  Baikal  is,  next  to  the  Cas-  |  Ba*kai  lake, 
pian  Sea  and  the  lake  Aral,  one  of  the  largest,  in  the  old  continent.  It  is  reckoned 
360  miles  long,  and  from  30  to  50  broad.  Its  depth  varies  from  20  to  100  fathoms, 
and  is  in  some  places  more  than  200.  In  coming  to  this  lake  from  Irkutsk  the  view 
is  very  striking.  The  Russians  who  navigate  it  speak  of  it  with  a  respectful  awe  ; 
they  give  it  the  name  of  the  Holy  Sea,  and  even  the  surrounding  mountains  are  held 
sacred.  The  waters  are  fresh,  and  extremely  transparent.  It  freezes 
about  November,  and  thaws  again  in  May.  It  is  subject  to  extraordi- 
nary agitations,  being  sometimes  raised  into  high  waves  by  a  moderate  wind,  and  at 
others  scarcely  put  in  motion  by  a  violent  storm  in  the  atmosphere.  This  fact,  some- 
times viewed  with  superstitious  admiration,  must  no  doubt  depend  on  the  direction 
and  duration  of  the  winds ;  that  is,  whether  they  blow  over  it  longitudinally  or 
transversely,  and  whether  they  come  from  a  quarter  in  which  the  mountains  offer 
much  or  little  obstruction.  It  is  said  to  be  liable  to  a  species  of  intestine  commo- 
tion, or  boiling,  by  means  of  which  the  vessels  receive  rough  shocks,  even  when  the 
surface  is  perfectly  smooth.  It  is  rather  a  remarkable  circumstance,  that  seals  are 
found  in  it,  although  these  animals  are  never  known  to  ascend  the  Yenisei  and 
Angara.  The  lake  has  a  particular  species  offish,  which  the  Russians  |  Productions, 
call  soliomanka,  and  which,  according  to  Pallas,  consists  entirely  of  bones  and  an 
oily  grease.  The  waves  sometimes  throw  on  shore  a  species  of  bitumen  called 
mountain  tar.* 

-The  lakes  of  western  Siberia  are  less  remarkable  for  their  size  than  |  Lake  Tchany. 
for  their  number.  Lake  Tchany,  more  than  80  miles  in  length,  and  in  some  places 
50  broad,  is  in  a  part  of  the  steppe  of  Baraba  which  is  filled  with  lakes  almost 
touching  one  another.  On  the  map  of  Siberia  accompanying  the  travels  of  Pallas, 
we  count  27  lakes  between  Omsk,  Kolywan,  and  Semipalatnoi,  though  d'Anville 
seems  scarcely  to  have  known  of  one  or  two.  The  steppe  of  Issim  contains  also  a 
great  number- of  lakes,  among  which  that  of  Karg-Algydim  is  the  largest.  I  Lake  Karg- 
The  number  of  small  lakes  in  the  provinces  of  Iset  and  Katharinenburg  |  A1g>'dim* 
is  enormous.  In  a  space  280  miles  long  and  80  broad,  from  the  banks  of  Ouy  to 
the  sources  of  the  Toora,  along  the  eastern  base  of  the  Uralian  mountains,  nothing 
but  lakes  is  to  be  seen.  In  the  small  map  contained  in  the  atlas  of  Professor  Pallas, 
we  count  at  least  a  hundred. 

Salt  lakes  do  not  belong  exclusively  to  the  sandy  steppes  of  the  south-  |  salt  Lakes. 
ern  parts.     They  are  found  even  in  the  high  and  cold  mountains  of  Daooria.     They 
are  found  also  among  the  frozen  morasses  of  the  northern  shores.     What  is  more 
remarkable,  fresh  water  lakes  are  liable  to  change  their  qualities  and  become  salt. 
Of  this  the  lake  of  Seidiaish£vo,  in  the  province  of  Iset,  between  the  town  of  Tom- 

*  Pallas's  Travels  in  Russia,  iv.  p.  108—116.  v.  p.  220.  (French  translation,  8vo.) 
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liask  and  the  fortress  of  Zveringolofskaia,  is  an  example.*  This  lake  was  once 
filled  with  fresh  water,  very  shallow,  and  full  of  fish.  All  at  once  its  depth  increased ; 
its  waters  became  brackish ;  the  fish  with  which  it  abounded  died ;  and  one  half  of  a 
neighbouring  forest  was  swallowed  up  by  it.  It  is  only  to  be  regretted  that  these 
phenomena  were  scarcely  observed  by  any  persons  except  a  few  Tartars.  The 
learned  M.  Sokolof  has  given  an  interesting  description  of  the  salt  lakes  of  the  pro- 
vince of  Iset-t  These  lakes  are  scattered  in  the  midst  of  a  great  number  of  fresh 
water  lakes;  they  are  liable  to  lose  their  saline  impregnation,  for  several  .are  known 
in  which  the  salt  formerly  crystallized,  but  at  present  does  not.  In  some  of  them 
muriate  of  soda  alone  is  found,  and  some  of  them  are  impregnated  with  it  to  satura- 
tion; in  others  bitter  magnesian  salts  are  predominant,  and  others  have  a  mixture  of 
sulphates.  Besides  those  already  mentioned,  there  is,  in  the  steppe  of  Issim,  the 
Lake  Ebeiot.  |  the  salt  lake  Ebelo'i  or  Bieloi,  which  is  one  of  the  most  abundant,  and 
furnishes  the  Bashkeers  with  very  good  salt.  The  Kirguisians  come  to  bathe  in  this 
lake  in  summer,  and  believe  that  it  cures  them  of  several  diseases.  Between  the 
Tobol  and  Irtysh,  in  the  district  of  Issim,  saline  and  bitter  lakes  are  to  be  met  with. 
In  the  middle  of  the  steppe  of  Baraba,  there  is,  among  others,  the  famous  lake  Ya- 
mish,  between  seven  and  eight  miles  in  circumerence,  the  salt  of  which  is  extremely 
white,  and  crystallizes  in  cubes ;  the  quantity  of  it,  however,  gradually  diminishes. 

In  eastern  Siberia  the  salt  lakes  are  somewhat  less  abundant;  yet  from  Irkutsk  to 
YakootskJ  the  mountains  are  filled  with  salt  springs,  and  these,  in  more  places  than 
Lake  Seiin-  I  one>  f°rm  lakes.  That  of  Selinginskoi  was  visited  by  Professor  Pallas ; 
giiukoi.  I  it  yields  a  bitter  salt.  The  streamlets  by  which  it  is  supplied  are  fresh, 
and  the  salt  must  have  its  origin  in  the  blue  slime  at  the  bottom,  and  the  subjacent 
rock.§ 

soda  lake.       |      The  soda  lake  of  Daooria,  near  Zizaan,  is  not  th'e  only  one  of  its  kind. 
Others  are  found  in  different  parts  of  Siberia. 

Rumbling  ^ne  "  Rumbling  Lake"  is  found  at  a  short  distance  from  the  little  river 

lake.  I  of  Oibat,  which  falls  into  the  Abakan.     Dreadful  noises  are  heard  in  it, 

announcing  some  revolutions  in  the  bosom  of  the  earth,  like  those  which  destroyed 
the  dykes  by  which  the  lake  Goosinoi  in  Daooria  was  formerly  confined.  || 

Siberia  possesses  several  mineral  waters,  especially  in  the  Altaic  and  Daoorian 
mountains.     The  chain  of  the  Urals,  near  Katharinenburg,  gives  rise  to  some  chaly- 
beates.     In  the  neighbourhood  of  the  Sea  of  BaYkal  there  are  springs  of  naptha  and 
Warm  spring*.  |  petroleum.     This  country  is  full  of  hot  springs,  the  most  celebrated  of 
which  are  those  of  Kamchatka,  described  by  Lesseps.     The  baths  which  have  been 
built,  by  the  liberality  of  Mr.  Kochelew,  for  the  use  of  the  Kamchatdales,  are  formed 
of  a  rapid  cascade,  which  falls  from  a  height  of  nearly  300  feet.     The  current  which 
it  forms  is  about  a  foot  and  a  half  deep,  and  six  or  eight  broad.     The  water  is  ex- 
tremely hot,  and  seems  to  contain  a  quantity  of  sulphates  and  nitrates,  mixed  with 
calcareous  earth.     On  the  west  of  Gulf  Penjina  there  is  a  considerable  spring  of 
warm  water,  which  falls  into  the  river  Tavatona,  and  emits  cloudy  vapours, 
climate.         |      Knowing  the  situation  and  nature  of  the  territory  of  Siberia,  we  are 
prepared  to  find  that  its  physical  climate  corresponds  to  its  latitude.     Three-fourths 
of  this  country  are  in  the  latitude  of  Norway  and  Lapland.     A  part  of  the  provinro 
of  Kolywan,  and  the  country  round  lake  Baikal,  are  in  the  latitude  of  London,  Berlin, 
and  the  north  of  France.     But  the  temperature  of  the  most  favoured  parts  of  Siberia 
is  not  to  be  compared  even  with  that  of  Norway.     The  cold  in  the  northern  part  is 
Extreme  cold.  |  far  keener  and  more  constant  than  that  of  Lapland,  and  the  same  inten- 
sity is  sometimes  experienced  in  the  mountains  on  the  south,  in  the  parallels  of  50° 
and  55°.     The  winter  is  nine  or  ten  months  long  almost  through  the  whole  of  Siberia. 
Snow  often  begins  to  fall  in  September,  and  it  is  no  rare  thing  to  see  it  in  May.    The 
corn  crops,  when  not  ripe  in  August,  ate  considered  as  lost.     They  are  often  covered 
with  the  snow  before  they  can  be  cut  down.     To  the  east  of  the  river  Yenisei',  and 

*  Pallas,  t.  ili.  p.  32.  (4to.)  t  Idem-  *•  »•  P-  491—502,  (4to.) 

*  Gmelin,  Flora  Sibirica,  Preface.  §  Pallas,  Voyage,  torn.  iv.  p.  400—404. 
H  Idem.  t.  iv.  491— 499. 
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the  north  of  lake  Baikal,  agriculture  is  almost  unknown.  In  the  vast  morass  through 
which  the  lower  part  of  the  Obi  flows,  the  thaw  penetrates  only  a  foot.  |  Eternal  ice. 
Near  Yakootsk,  under  the  parallel  of  60°,  M.  Gmelin,  having  caused  the  earth  to  be 
dug  on  the  27th  of  June,  found  it  frozen  at  a  depth  of  three  orfour  feet.  The  inhabi- 
tants of  the  fortress  of  Argunsk,  in  the  parallel  of  50°,  say  that  their  lands  in  many 
places  only  thaw  an  ell  and  a  half  deep,  and  that  the  subjacent  frost  renders  the  dig- 
ging of  wells  impracticable.*  At  Krasnoiarsk,  in  latitude  56°,  Dr.  Pallas  found  the 
mercury  of  the  thermometer  congealed. 

The  summer  heats  of  Siberia  are  short ;  but  they  are  powerful  and  |  Summer  heats, 
sudden.  In  the  neighbourhood  of  Yakootsk  the  Tongooses  often  go  naked  in  sum- 
mer. The  growth  of  wheat,  and  other  vegetable  species,  is  almost  visible  to  the 
eye.  But  in  the  neighbourhood  of  the  Frozen  Ocean  it  is  in  vain  that  the  solar  rays 
continue  night  and  day  to  influence  a  soil  condemned  to  eternal  frost,  climate  of  the 
In  the  middle  of  the  long  day  of  the  polar  circle,  a  north  wind  is  sufli-  polar  re&ions- 
cient  to  cover  the  waters  with  a  thin  crust  of  ice,  and  to  give  a  yellow  and  red  tinge 
to  the  leaves  of  plants."]"  Their  vegetation  is  often  limited  to  a  few  days  ;  and  in 
that  short  interval  the  plants  flower  and  form  seed.  They  sometimes  grow  in  the 
morasses,  where  at  all  times  we  find  ice  on  raising  the  moss.  J 

Storms  are  frequent  in  the  southern  parts,  among  the  mountains  ;  but  |  storms. 
on  the  banks  of  the  Frozen  Ocean  thunder  is  scarcely  ever  heard,  though  distant 
flashes  of  lightning  are  seen.     In  the  low  countries  of  the  Yenisei,  near  the  sea, 
much  of  the  aurora  borealis  is  seen,  from  the  beginning  of  October  till 
Christmas.     In  no  country  do   these  brilliant  phenomena  appear  in 
greater  magnificence.  § 

This  rigorous  climate,  while  it  banishes  luxury  and  indulgence,  does  not  secure  to 
the  Siberians  the  privilege  of  the  ancient  Hyperboreans,  who  knew  nothing  of  dis- 
ease, and  died  only  of  the  exhaustion  of  old  age.    It  is,  on  the  whole,  favourable  to 
the  human  species,  but  it  does  not  exclude  every  cause  of  disease.     The  perpetual 
fogs  which  cover  the  eastern  and  northern  coasts  of  Siberia  keep  up  a  |  Fogs. 
scurvy  in  these  countries.  We  are  told  that  huntsmen  preserve  themselves  by  drink- 
ing, in  its  warm  state,  the  blood  of  the  animals  which  they  have  taken.  Similar  fogs 
prevail  in  the  steppe  of  Baraba,  and  the  inhabitants  have  a  cachectic  |  Epidemics, 
look.     In  the  mountains  of  Daooria,  and  all  round  Nertchinsk,  the  confined  air  of 
the  narrow  valleys  produces  fevers,  epilepsy,  and  scurvy.  Some  ascribe  these  effects 
in  part  to  metallic  vapours  emitted  by  the  mines,  or  the  metallurgic  operations  to 
which  the  ores  are  subjected.  In  all  the  steppes  the  cattle,  and  still  more  the  horses, 
are  liable  to  a  species  of  plague  called  Yasooa  by  the  Tartars  and  Rus-  |  Epizootics. 
sians,  which  shows  itself  by  buboes,  and  by  which  men  also  are  liable  to  be  attacked. 
It  is  ascribed  to  an  insect  to  which  Linnseus  gave  the  name  of  Furia  inferncdi8.\\ 
In  1785  this  disease  carried  off  nearly  85,000  horses. 

The  chief  productions  of  Siberia  remain  to  be  considered. — This  1  Productions, 
country  is  called  the  Russian  Peru.     But  long  before  the  name  of  the  |  Minerals. 
Russians  was  known,  the  Permians,  or  Biarmians,  a  people  of  Finnish,  or  what  the 
Russians  call  tchoode  origin,  had  worked  extensive  mines  in  the  Uralian  and  Altaic 
mountains,  of  which  traces  are  still  to  be  seen.     It  is  to  a  Dane  or  a  Dutchman,  that 
the  Russians,  under  the  reign  of  Alexis  Michailowitch,  owe  the  first  suggestion  for 
the  working  of  the  mines.     Peter  [.  employed  German  miners  to  open  me  mines  of 
Permia  and  Siberia.     His  successors  opened  those  of  Kolywan  and  Daooria. 

The  principal  gold  mines  of  Siberia  are  those  of  Berezof,  in  the  dis-  |  Gold  mines, 
trict  of  Katherinburg,  on  the  east  side  of  the  Uralian  mountains.     It  was  in  1754 

*  Gmelin's  Travels  in  Siberia,  ii.  520—523.  (in  German.)     Georgi,  Description  de  la  Russie, 
i.  88—92. 

f  Sujew,  in  Pallas's  Travels,  v.  113.  (8vo.  translation.) 

i  Compare  Patrin,  Ramond,  and  others,  quoted  in  page  229  of  this  volume. 
§  Gmelin,  Flora  Sibirica,  Preface.     Compare  pages  172  173  of  this  volume. 
H  Falk,  Memoirs  Topographiques. 
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that  they  were  first  worked  for  gold,  and  did  not  rise  to  any  importance  till  the  time 
of  Katherine  II.  From  1754  to  1788  they  yielded  1,198,000  roubles,  (189,683*. ) 
of  which,  when  the  expense  was  deducted,  there  remained  of  clear  profit  about 
800,000  roubles,  (£126,660.)  The  number  of  workmen  employed  in  the  extraction 
are  upwards  of  3000,  of  whom  about  1200  are  daily  engaged.*  The  ore  is  an  iron 
pyrites,  mixed  with  quartz  which  contains  gold.  After  all  the  refining  processes, 
the  gold  is  not  perfectly  pure.  Twenty  or  thirty  zolonitks,  i.  e.  3%  or  5  English 
pounds  weight  of  gold  are  obtained  from  500  poods,  or  1250  stone  weight  of  the 
crude  ore.  Gold  is  sometimes  found  massive,  but  it  is  generally  mixed  with  different 
substances,  particularly  silver.  These  are  the  only  mines  that  are  worked  for  gold. 
Those  of  Kolywan  and  of  Nertchinsk  are  considerable  as  silver  mines;  but  their 
produce  in  gold  is  trifling. 

siirer  mines .  |  Silver  is  rarely  found  in  a  native  state,  but  often  mixed  with  golcl,  and 
in  one  of  the  Daoorian  mountains  with  lead.  The  corneous  silver  ore,  Jlrgentum 
muriatum,  is  found  in  Schlangenberg,  in  the  Little  Altai,  where  sulphuret  of  antimony 
and  silver,  and  arsenical  ore  and  copper  pyrites  also  abound.  From  1745,  when 
possession  was  taken  of  these  mines  by  the  crown,  till  1787,  t.  e.  during  forty- two 
years  they  produced  24,460  poods  (61,150  stone  weight)  of  silver,  and  more  than 
850  poods,  or  2126  stone  of  pure  gold,  amounting  altogether  to  a  value  of  30,000,000 
of  roubles  (or  £4,750,000.)  The  expenses  during  this  time,  including  the  process 
of  refining,  which  was  conducted  at  Petersburgh,  did  not  exceed  7,000,000  rubles, 
or  £1,109,000,  giving  thus  a  profit  of  23,000,000  of  rubles  or  £3,641,000,  which 
is  still  more  considerable  when  we  take  into  account  the  small  value  of  the  copper, 
money  in  which  the  expenses  are  paid,  and  which  is  coined  in  the  places  themselves. 
The  silver  mines  of  Nertchinsk,  which  were  opened  in  1704,  are  in  Daooria,  between 
the  rivers  Sliilka  and  Argoon.  Their  number  is  great.  The  ore  is  rich  in  lead, 
and  contains  but  little  silver,  yet  the  silver,  is  easily  extracted.  The  workmen  are 
about  2000  in  number,  and  about  13,000  peasants  are  attached  to  the  concern  for 
the  cutting  of  timber.  From  1704  to  1787,  that  is  for  eighty- three  years,  these 
mines  produced  11,644  poods  of  silver,  (29,110  stone,)  from  which,  after  1752 
thirty-two  poods  of  silver  were  separated,  amounting  in  value  to  10,000,000  of  rubles, 
or  £1,167,000. 

copper  mines.  |  Besides  the  copper  mines  in  the  Uralian  mountains,  there  are  some  in 
the  Altai.  Their  produce  is  15,000  poods,  but  is  nothing  compared  to  the  riches  of 
the  Uralians.  The  richest  mines  are  on  the  Siberian  side,  at  Turia-WasiliewskoiV 
Frolewshoi,  and  Ologowskoi.  They  are  found  at  the  limit  which  separates  the 
schistous  rocks  from  the  pure  limestone.  There  are  likewise  other  important 
workings,  and  the  whole  produce  of  the  Ural  is  confounded  in  the  statistical  accounts. 
In  1782,  190,752  poods  of ' copper  were  melted,  and  of  these  124,962  were  in  the 
government  of  Perm,  and  probably  150,000  altogether  came  from  the  Siberian  side 
of  the  chain.  The  copper  of  Siberia  is  exceedingly  ductile.  The  prevailing  ores 
in  the  mines  now  mentioned,  are  the  red  oxide  and  the  blue  carbonate.  Malachite 
Malachite.  or  stalagmitic  copper  is  found  here  in  the  greatest  perfection.  The  iron 
iron  mines.  mines  which  are  diffused  over  the  whole  of  Siberia  are  but  little  worked. 
The  peasantry  smelt  iron  in  the  neighbourhood  of  Krasnoiarsk  and  Yeniseisk ;  but 
at  Nertchinsk  and  at  Kolywan,  the  other  more  valuable  metals  are  so  productive 
that  this  is  despised.  In  the  Ural  mountains,  on  the  contrary,  it  is  the  chief  object. 
The  ores  are  found  alike  on  the  European  and  the  Asiatic  side.  Their  produce  in 
1782,  was  3,940,490  poods  (9,851,225  stone  weight. 

various  mine-  I  Siberia  undoubtedly  produces  other  metals;  in  this  vast  field  much 
I  room  is  still  left  for  mineralogical  investigation.  There  seems  to  be 
little  or  no  mercury.  Laxmann  saw  crystals  of  cinnabar  thrown  on  shore  by  the  sea 
in  the  Gulf  of  Penjinsk.  The  red  lead  of  Siberia,  or  chromate  of  lead,  is  found  in 
the  mines  of  Beresof,  in  a  sandy  and  micaceous  rock. 

Among  the  valuable  stones  of  Siberia,  one  of  the  most  conspicuous  is 
the  limpid  and  transparent  topaz  of  the  mountain  of  Adun-Shollon  in 


Precious 
stones. 
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Daooria,  and  of  the  mountain  Totchilnaia,  near  Mursinsk,  in  the  Ural.  It  has  also 
been  found  in  the  Kirguis  steppe,  and  on  the  shores  of  the  Frozen  Sea.  At  Mur- 
sinsk,  chrysolite,  in  small  nine-sided  prisms,  is  met  with.  The  Siberian  beryl,  or 
the  occidental  Aqua  marina,  is  common  both  in  the  Daoorian  and  Altai  mountains. 
A  prism  of  it  was  once  found  thirty  inches  long,  and  five  in  diameter,  but  it  broke, 
these  large  prisms  always  having  fissures.*  The  beryl  and  the  smoky  |  Beryl, 
topaz  are  often  found  in  the  same  matrice.  Sometimes  one  of  them  passes  through 
another,  a  phenomenon  common  in  many  minerals,  and  once  considered  as  a  proof 
of  the  priority  of  the  penetrating  individual,  the  other  being  formed  upon  it,  but  now 
better  explained  by  the  hypothesis  of  a  cotemporaneous  formation,  as  the  crystalliz- 
ations are  often  found  reciprocally  to  impress  one  another.  Fine  crystals  of  quartz 
are  not  rare.  Those  of  Tiegeruk,  in  the  Altai,  are  rose-coloured.  The  pretended 
emeralds  of  the  Ural  were  undoubtedly  green  crystals  of  this  species.  The  beautiful 
stones  called  capilli  veneris,  are  very  limpid  crystals  of  quartz,  containing  green  or 
red  capillary  schorl:  they  are  found  in  the  Ural.  It  is  doubted  whether  |  opals, 
the  opals  of  Siberia  are  of  the  genuine  kind,  but  the  Siberian  onyxes  are  very  fine: 
chalcedonies  and  agates  are  abundant.  The  true  garnet  is  scarce  and  dear.  It  is 
polished  at  Katherinburg.  The  Siberian  avanturine  is  a  translucent  reddish  or  brown 
quartz,  containing  particles  of  mica,  of  a  gold  or  silver  colour.  It  is  found  in  Ural, 
and  when  polished,  has  the  appearance  of  mother  of  pearl.  The  rubellite,  or  ruby- 
coloured  schorl,  found  at  Sarapulka,  not  far  from  Mursinsk,  is  a  subject  of  curiosity 
and  discussion  among  mineralogists;  and  there  are  some  contradictions  in  their  de- 
scriptions of  it.  Ba'ikalite  is  amphibole  crystallized  in  prisms.  Beautiful  green  and 
blue  feltspar,  jasper  of  various  colours,  but  in  very  small  pieces ;  black  and  white 
granitelle,  with  green  veins ;  black  porphyry,  formed  on  the  Tcharysh  in  the  Altai 
mountains,  a  wall  twenty  feet  high ;  very  fine  lazulite  in  the  Sludenka  |  Lazuike. 
mountains,  near  the  lake  Baikal;  the  transparent  mica  or  Muscovy  glass,  found  on 
the  Aid  on  and  the  Mama,  tributary  rivers  of  the  Lena,  in  plates  three  or  four  feet 
square,  and  the  gathering  of  which  forms  the  object  of  several  little  associations 
among  the  country  people ;  such  are  the  productions  most  deserving  of  mention, 
though  much  mineral  treasure,  no  doubt,  remains  unknown  in  this  vast  country. 

We  may  remark,  as  one  of  the  natural  curiosities  of  this  country,  the  I  Natural  curi- 
mass  of  native  iron  found  in  1749,  between  Abakansk  and  Karaoolnoi-  |  oslties< 
Ostrog,  a  mass  weighing  1680  pounds,  and  which,  according  to  a  tradition  of  the 
Tartars,  had  fallen  from  the  atmosphere.     The  asbestos  of  the  Urals  also  deserves 
mention ;  of  this  substance  napery,  caps,  purses,  and  gloves  have  been  woven,  and 
some  years  ago,  a  schoolmaster  offered  to  manufacture  from  it  paper  to  an  extent 
sufficient  .to  supply  all  the  offices  of  the  Russian  national  records.     We  must  not 
omit  mentioning  the  soft  and  almost  fluid  clay  called  lithomarge,  or  "rock  |  Rock  marrow, 
marrow,"  found  on  the  eastern  coasts,  and  which  the  Tongooses  eat  by  itself  or  with 
milk,  without  suffering  from  it  any  inconvenience.     Near  the  Ural  mountains,  pow- 
dered gypsum,  commonly  called  "  rock  meal,"  is  sometimes  mixed  with  bread,  but 
its  effects  are  pernicious.     In  the  whole  of  Siberia,  there  is  found  on  the  aluminous 
schistus,  an  efflorescence  called  "  rock  butter;"  which  is  employed  by  |  Rock  butter, 
the  people  as  a  remedy  for  diarrhoeas  and  venereal  complaints.! 

The  vegetable  kingdom  offers  less  variety.  In  a  climate  so  rigorous  |  vegetation, 
none  but  the  most  hardy  plants  can  thrive  ;  the  oak,  the  hazel,  the  elder,  the  plane, 
and  the  wild  apple  cannot  stand  the  Siberian  winters  ;  they  disappear  in  the  neigh- 
bourhood of  the  Uralian  mountains,  and  on  the  banks  of  the  river  Tobol.  The  oak 
and  hazel  appear  again,  but  feeble  and  languid,  on  the  banks  of  the  Argoon,  at  the 
extremity  of  Daooria ;  the  lime  and  the  ash  cease  about  the  Irtysh ;  the  pine,  which 
in  Norway  reaches  the  parallel  of  70°,  does  not  in  this  country  pass  that  of  60°. 
The  silver  fir  goes  no  farther  than  58°.  The  common  gooseberry  bush  which  grows 
in  Greenland,  does  not  succeed  farther  north  than  Turukhansk  on  the  Yenisei.  Po- 
tatoes diminish  in  size,  till,  at  the  latitude  of  60°  they  are  no  larger  than  pease,  and 

*  Pallas,  Nordiscbe  beytrfcge.  f  Georgi,  iii.  202,  297,  v.  126, 
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here  the  cabbage  acquires  no  head.  Notwithstanding  these  effects  of  the  climate, 
we  are  not  to  conclude  that  the  great  Siberian  rivers  pass  through  mere  barren  wastes; 
for  they  are  skirted  with  thick  forests  of  elders,  willows,  elms,  Tartarian  maples, 
white  and  black  poplars,  and  aspens,  besides  an  immense  quantity  of  different  spe- 
cies of  the  pine  tribe,  among  which  we  distinguish  the  Siberian  cedar, 
or  the  Pinus  cembra,  which  sometimes  attains  a  height  of  120  feet,  and 
its  rings  of  branches  sometimes  indicate  an  age  of  150  or  200  years.  It  is  only  as 
far  as  the  banks  of  the  Yenisei  that  this  tree  displays  all  its  magnificence  ;  to  the 
east  it  diminishes  in  size,  and,  beyond  the  Lena  towards  th'e  shores  of  the  eastern 
sea,  becomes  quite  dwarfish,  though  still  preserving  its  proportions.  The  balsam- 
poplar  perfumes  the  air  a  great  way  round,  and  gives  out  by  exudation  its  odorife- 
Fmit  trees  and  I  rous  resin.  Siberia  neither  produces  apples  nor  pears.  The  Pyrus 
>J  baccata,  or  wild  pear  of  Daooria,  only  yields  a  tasteless  fruit  of  the  size 
of  a  cherry.  The  fruit  of  the  Pyrus  prunifolia,  or  Siberian  crab,  is  also  small ;  but 
the  berry-bearing  under-shrubs,  the  Rubus  chamczmorus,  the  Rubus  arcticus,  and  the 
different  species  of  vaccinium  abound,  and  agreeable  drinks  are  made  from  them ; 
the  steppes  are  covered  with  arkind  of  cherry-tree,  the  Prunus -fruticosa,  the  fruit  of 
which  is  abundant,  and  is  used  for  making  a  kind  of  wine.  The  Prunus  Sibirica,  or 
Siberian  apricot,  which  grows  only  in  Daooria,  produces  a  sourish  fruit ;  the  wild 
cherry  grows  in  every  part  of  Siberia,  but  the  garden  cherry  becomes  languid  even 
in  the  neighbourhood  of  Issim. 

riowers.  |  During  their  short  summer,  these  wild  countries  are  adorned  with  a 
considerable  number  of  beautiful  plants  ;  several  of  the  Orchideai,  with  their  curi- 
ous and  brilliant  flowers,  are  indigenous  in  the  forests  of  Siberia  ;  the  Ophrys  mo- 
norchis,  the  lily  of  the  valley,  black  and  white  hellebore,  the  Siberian  iris,  the  Ane- 
mone narcissiflora,  the  thalictra,  violets,  potentillas,  the  elegant  Astragalus  montanus, 
present,  in  many  places,  an  assemblage  of  colours,  or  exhale  a  mixture  of  perfumes 
for  which  we  should  search  in  vain  in  some  more  southern  countries.  Each  region 
of  Siberia  possesses  some  flowers  peculiar  to  itself.  The  spiraea  of  the 
Altai  differs  from  that  of  Kamtchatka,  The  handsome  bitter  vetch,  Ro- 
binia  caragana,  or  Siberian  pea-tree,  the  Daphne  altaica,  the  Sophora  alopecuroides, 
the  dwarf  almond,  the  Potentilla  fruticosa,  the  Asphodelus  altaicus,  the  Gentiana 
altaica,  the  Dianthus  superbus,  the  Valeriana  sibirica,  are  partial  to  the  AltaY  moun- 
tains, at  the  feet  of  which  the  blue  aster,  the  rasa  pimpinellifolia,  and  wild  tulips, 
of  Daooria.  |  variegate  the  hills  and  the  meadows:  It  is  in  Daooria  that  the  most 
interesting  riches  of  the  Siberian  flora  are  united  ;  there  the  rocks  are  richly  coloured 
by  two  rosaceous  flowers,  red  by  the  Rhododendron  dauricum,  and  of  a  golden  yel- 
low by  the  Rhododendron  chrysanthemum,  along  with  the  Lonicera  mongolica,  the 
Prunus  Sibirica,  and  the  pale  stock.  With  this  assemblage  of  brilliant  colours  are 
intermixed*spots  of  dazzling  white,  produced  by  the  flowers  of  the  wild  pear,  the 
sweet  briar,  elder,  and  Spirocd  chama2di*yfolia.  At  the  bases  of  the  same  mountains 
grow  the  Anemone  pulsatitta,  the  white  flowered  pceony,  the  yellow  and  the  pink  co- 
loured statice,  the  Aster  sibiricus,  and  twenty  species  of  potentilla,  and  of  centaurea, 
while  the  Gentiana  algida  displays  its  fine  blue  and  white  flowers  at  the  foot  of  tho 
icy  alps,  and  the  rhodiola  rosea  adorns  the  same  morasses  where  the  Siberian  willow 
DO.  of  eastern  I  waves  its  yellow  branches.*  Eastern  Siberia  produces  a  great  quantity 
Siberia.  |  of  \[\ies .  we  mav  particularly  remark  the  Kamtchatkan  lily,  and  another 
called  the  Lis  savanne,  the  roots  of  which  are  esculent;  We  may  also  mention 
the  Heracleum  panacea,  and  the  Heracleum  sibiricum ;  by  drying  the  stems  of  these 
two  plants,  the  Siberians  procure  a  saccharine  matter  which  is  not  in  sufficient 
quantity  to  be  of  much  utility.  By  subjecting  the  Jwhole  plant  to  distillation,  they 
manufacture  a  strong  liquor  which  is  not  at  all  agreeable,  and  only  in  request  in 
Kamtchatka-t 

Medicinal       I       The  true  rhubarb  has  been  sought  for  in  Siberia.  The  Rheum  rhapon- 
piants.  J  i{cum  grows  in  the  southern  mountains  on  the  east  of  the  Yenise'i. 

\'f:  :'$-<  ',iyW' '*<>rvt 
*  Pallas's  Travels.  f  Georgi,  iii.  (vol.  vii.)  p.  849. 
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There  are  three  plants  which  may  be  used  instead  of  tea,  the  Saxifraga  crassifolia, 
which  grows  on  the  Bieloi  mountains  near  the  Obi  ;  the  Rhododendron  dauricwn, 
and  the  Polypodium  flagrans,  which  grows  on  the  high  rocks  of  Daooria.  The  last 
of  them  is  used  as  a  cure  for  scurvy  and  gout. 

Gmelin  has  remarked,  in  the  preface  to  his  Flora  Sibirica,  that  the 
vegetation  changes  its  character  when  we  pass  the  Yenisei  ;  but  it  is  not 
easy  to  define  changes  of  that  kind  with  precision.  It  is  certain  that  there  are  many 
plants  which  do  not  resist  the  increase  of  cold  which  is  felt  when  we  pass  that  river; 
such  are  the  Convolulus  arvensis,  Campanula  cermcaria,  Convallaria  majalis,  Rham- 
nus.  catharticus,  and  Dactylis  glomerata.  Pallas  observes  that  in  the  vicinity  of  the 
Uralian  mountains  some  Hungarian  plants  are  found.  In  ascending  the  Irtysh 
towards  the  Altai  mountains,  we  begin  to  observe  several  species  which  are  peculiar 
to  Siberia,  and  their  number  increases  when  we  pass  the  Yenisei,  but  they  only  be- 
come abundant  to  the  east  of  the  lake  Baikal  ;  Daooria  is  their  real  country  ;  these 
same  plants  do  not  make  their  appearance  in  the  flat  and  wooded  country  between 
the  Yenisei  and  the  lake  Baikal.  -We  only  find  here  the  plants  which  are  usual  in 
cold  climates,  and  common  even  in  Europe  ;  but  on  the  north-east  of  the  Obi,  we 
find  several  plants  peculiar  to  the  Altai'  mountains.*  In  western  Siberia  on  the  Obi, 
agriculture  disappears  about  the  sixtieth  parallel  of  latitude.  In  the  |  Agriculture. 
eastern  part  of  it,  grain  has  not  been  found  to  ripen  either  at  Oodskoi,  which  is  under 
55°,  nor  in  Kamptchatka  at  51°.  The  highest  mountains  of  the  southern  frontier 
are  too  cold  and  too  dry  ;  thus,  three-fifths  of  Siberia  are  not  susceptible  of  any  sort 
of  culture  ;  but  the  south-west  parts  possess  remarkable  fertility.  On  the  north  of 
Kolywan,  barley  gives  a  return  of  twelve,  and  oats  of  twenty-fold.  Buck-  ' 
wheat  is  apt  to  shoot  in  this  black  and  light  soil  ;  but  when  sown  in  thin- 
ner soil  it  gives  a  return  of  from  twelve  to  twenty  fold.  The  greater  part  of  the  na- 
tural order  of  gramineous  plants  which  grow  in  Europe  grow  also  in  the  south  of 
Siberia;  but  only  the  winter  rye,  barley,  and  oats  are  cultivated.  The  Tartars  who 
are  fond  of  white  bread  have  great  difficulty  in  rearing  a  little  wheat.  Millet  thrives 
in  the  west  of  Siberia.  The  Tartarian  buck-  wheat  (polygonum  Tartaricirm,)  is  sown 
in  the  steppes  which  have  been  recently  cleared  by  means  of  fire.  One  of  these  fields 
has  for  three  or  four  successive  years  given  a  return  of  ten  or  fifteen  fold,  without 
requiring  to  be  re-sown,  the  grain  which  falls  during  harvest  sufficing  for  seed  for 
the  ensuing  crop  ;  but  the  weeds  progressively  increase  in  number.  This  style  of 
agriculture  is  perfectly  adapted  to  the  indolent  Siberians,  who  thrash  the  corn  on  the 
harvest  field,  and  burn  the  straw  to  save  themselves  the  trouble  of  removing  it.  If 
the  working  of  mines,  internal  navigation,  and  commercial  economy,  have  received 
some  slight  improvements  in  Siberia  under  the  last  three  or  four  reigns,  it  is  but  too 
evident,  notwithstanding  the  Russian  panegyrics,  that  agriculture  is  in  the  same  state 
as  it  was  fifty  or  sixty  years  ago.  Bell  of  Antermony,  more  than  half  a  century  back, 
took  notice  of  the  abundance  of  buck-wheat,  rice,  barley  and  oats  to  the  south 
of  Tobolski  and  on  the  south  side  of  the  lake  Baikal  ;  but  the  obstacles  which  the 
climate  presents  to  the  extension  of  agriculture  have  been  but  feebly  combated.  Be- 
yond the  60th  parallel  of  latitude,  and  the  112th  of  east  longitude,  (from  London,) 
the  cerealia  do  not  succeed.  In  the  north  they  are  destroyed  by  the  cold  ;  on  the  east 
the  fogs  prevent  them  from  ripening.  Thus,  two-thirds  of  Siberia  are  destitute  of 
grain.  The  culture  of  potatoes  begins  to  supply  its  place. 

Common  flax  grows  in  several  parts  of  the  Ural.    The  Linum  perenne 
reaches  as  far  as  Turukhansk  :  hemp  grows  as  far  north  as  55°.     At 
the  foot  of  the  Altai  mountains  some  Tartars  make  thread  and  cloth  of  two  species 
of  nettles,  the  Urtica  dio'ica  and  cannabina.^     Hops  are  in  great  abundance. 

The  animal  kingdom  fills  a  great  portion  of  the  picture  of  this  wild 
region.     Among  the  domestic  animals  the  rein-deer  is  the  most  conspi- 
cuous.  We  have  seen  that  the  cold  zone  being  more  extended  in  Asia  than  in  Europe, 
the  rein-deer  come  down  to  a  lower  latitude.  J     Pallas  and  Sokolof  saw  large  flocks 

*  Pallas,  x.  iv.  p.  445,  456.  (translation  in  quarto.) 

f  Storch,  Tableau  de  la  Kussie,  t.  i.  p,  249.  I  See  p.  241. 
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of  them  on  the  mountains  bounding  Chinese  or  Mongol  Tartary,  near  the  sources 
of  the  Onon,  between  49  and  50  degrees  of  latitude.  Thus  the  countries  of  the 
rein-deer  and  camel,  which  are  separated  by  an  interval  of  twenty  or  thirty  degrees 
in  the  western  part  of  our  continent,  touch  one  another,  and  are  perhaps  mingled  in 
the  countries  of  the  east. 

iu  usefuinew.  |  The  rein-deer  is  perhaps  the  greatest  blessing  that  nature  has  be- 
stowed on  the  unfortunate  nomade  of  the  arctic  regions.  He  yokes  these  animals 
in  his  sledge,  drinks  their  milk,  lives  on  their  flesh,  and  clothes  himself  with  their 
skins  ;  their  bladder  serves  him  for  a  bottle,  he  makes  thread  of  their  intestines  and 
their  tendons ;  and  he  sells  their  horns  for  the  purposes  of  pharmacy.  Rein-deers 
are  not  expensive  to  keep,  a  moss  which  they  find  under  the  snow  being  almost 
their  only  food.  They  can  dispense  with  a  house  or  stable  in  a  climate  in  which 
other  animals  of  most  robust  constitution  cannot  live  at  all.  But  this  animal  does 
not  perform  so  long  journeys  as  some  naturalists  have  asserted.  It  is  feeble,  and 
apt  to  get  out  of  breath.  A  yoking  of  rein-deers  accomplishes  only  twelve  or  eighteen 
miles  in  a  day.  A  Samoid  is  reckoned  a  rich  man,  who  has  100  or  150  rein-deers. 
An  economical  Tongoose  keeps  as  many  as  a  thousand ;  a  Koriak  several  thousands ; 
and  we  are  told  that  among  the  Tchootches  there  are  shepherds  who  own  as  many 
as  50,000.* 

Siberian  dogs.  |  The  Siberian  dog,  resembling  the  wolf,  is  in  some  measure  the  com- 
panion of  the  rein-deer.  He  serves  as  an  animal  of  draught  not  only  among  the 
Kamtchatdales,  but  among  the  Tongooses,  the  Samoids,  and  the  Ostiaks.  He  runs 
with  extreme  agility ;  but  wild  and  difficult  to  guide,  he  often  throws  himself  with  the 
sledge  and  his  master  over  dangerous  steeps :  the  equipage  of  the  Kamtchatdales 
is  on  the  whole  very  bad.  They  feed  their  dogs  on  dried  fish. 

It  does  not  appear  that  grazing  is  carried  to  such  perfection  as  it  might  attain  in  a 
country  so  rich  in  pastures.  Among  the  Siberian  nations  the  Buriaites  and  Mongols 
are  distinguished  by  their  numerous  flocks. 

Horse*.  |      The  horses  of  the  Mongols  are  uncommonly  beautiful ;    sometimes 

they  are  striped  like  the  tiger,  or  spotted  like  the  leopard.  The  great  nomade  nations 
of  central  Asia  are  fond  of  horse  flesh,  and  prefer  it  to  beef.  They  often  dry  it  in 
the  sun  and  wind,  and  then  eat  it  without  farther  preparation.  An  adon,  or  stud  of  a 
noble  Mongol  contains  three  or  four  thousand  horses  or  mares.  The  Tartars  of 
western  Siberia  have  taken  along  with  them  in  their  migration  the  favourite  animal  of 
their  nation,  the  horse.  He  wanders  in  the  steppe  of  Barabin  in  immense  droves, 
sheep.  I  The  greater  part  of  the  Siberian  horses  are  white.  The  sheep  are  of 

the  broad-tailed  kind ;  but  the  people  procure  the  lambs'  skins  which  are  so  delicate 
and  so  well  prepared,  only  by  cruelly  opening  the  bodies  ef  the  pregnant  ewes.  The 
cattle.  |  black  cattle  of  Russia  transported  to  Siberia  have  diminished  in  size,  but 

improved  in  strength.  In  general,  the  animals  which  belong  properly  to  the  plateau 
of  central  Asia  extend  more  or  less  into  the  southern  mountains  of  Siberia.  The 
camel  not  only  comes  'thither  in  the  caravans,  but  he  lives  in  Daooria  with  the  Rus- 
sian Mongols. 

j  wild  animais.i  |  Next  to  North  America  and  Southern  Africa,  this  country  is  the  most 
extensive  hunting  ground  hi  the  world.  But  the  Russians  have  employed  this  re- 
source with  too  great  eagerness.  The  animals  of  chace  now  get  beyond  their  reach, 
or  diminish  in  number. "f 

sable*.  I       The  best  sables  are  found  at  present  in  the  neighbourhood  of  Yakootsk 

and  of  Nertchinsk;  but  they  are  in  greater  numbers  in  Kamtchatka.  Different  ex- 
pedients are  employed,  but  chiefly  blunt  arrows,  for  killing  these  animals  without  in- 
juring the  skin,  which  is  often  worth  ten  pounds  on  the  spot.  The  skin  of  the  Cants  ly- 
caon,  or  black  fox,  sells  at  1000  rubles,  or  nearly  £160;  and  one  of  them  often  pays 
the  tax  due  from  a  whole  village.  The  Cam's  lagopus,  or  Isatis,  the  rock  or  ice  fox,  J 

*  Storch,  Tableau  Statistique  de  la  Uussi£,  t.  ii.  p.  195. 

f  Prodroraus  flora  rossicx,  par  M.  Dwigubski,  D.'M.  of  the  university  of  Moscow,  Gottin- 
gen,  1804.  *  Gmelin,  Nov.  Comment.  Petrop.  v.  358. 
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whose  colour  is  generally  white,  but  sametimes  bluish,  inhabits  the  icy  zone,  Kamt- 
chatka,  and  the  eastern  islands.  This  animal  rivals  the  monkey  in  the  dexterity  of 
his  mischievous  pranks.  The  other  animals  that  are  hunted  for  the  sake  of  their 
skins  are  the  ermines,  marmots,  martins,  squirrels,  and  others  of  less  of  value.  The 
silver-coloured  squirrels  of  the  country  of  the  Teleoots  are  much  esteemed.  The 
white  bear  is  the  most  formidable  among  the  wild  beasts  of  Siberia.  The  hunter 
nevertheless  attacks  him  with  the  lance,  and  the  stupid  animal,  seated  on  his  two  hind 
legs,  allows  the  deadly  weapon  to  approach.  The  brown  bear  is  also  common.  He 
is  destroyed  by  many  ingenious  devices.  The  Koriaks  succeed  in  hanging  him  up 
on  trees  by  a  bait  fixed  to  a  strap.  In  the  mountains  they  watch  the  path  where  they 
are  accustomed  to  pass,  and  place  on  it  a  noose  of  a  rope  which  has  a  heavy  log  tied 
to  its  other  end.  When  the  animal  finds  himself  caught  in  this  manner,  he  exhausts 
himself  by  dragging  the  weight  along,  or  he  furiously  attacks  the  log,  or  throws  it 
down  a  steep,  and  then  is  dragged  over  along  with  it.  The  ounce  makes  his  appear- 
ance in  Daooria ;  the  lynx  and  the  glutton  are  inhabitants  of  every  part  of  Siberia. 

The  elk  is  diffused  over  a  great  part  of  Siberia,  but  does  not  pass  the  |  The  elk. 
latitude  of  65°.  It  is  hunted  in  March,  when  the  surface  of  the  snow  begins  to  melt. 
The  huntsman  glides  easily  along  with  his  broad  wooden  pattens,  while  the  elk  sinks 
at  every  step.  We  ought  also  to  take  notice  of  the  tahia,  or  wild  horse,  in  the  steppes 
of  Issim ;  the  koolan,  or  wild  ass ;  the  dchighetai)  or  Equus  hemionus,  a  sort  of  mule ; 
the  stag,  the  roebuck,  the  antelope-saiga,  the  antelope-gutturosa,  or  hydrophoba  of 
Daooria,  the  argali,  or  ovis  musmon,  who  extends  from  Caucasus  to  Kamchatka; 
some  wild  boars  on  the  banks  of  the  Irtysh ;  the  musk  animal,  though  rare ;  and 
a  great  number  of  beavers,  particularly  in  Kamtehatka;  but  as  for  the  civet,  or  zibeth,. 
of  which  several  authors  speak,  naturalists  do  not  seem  to  know  it;  perhaps  the  ani- 
mal intended  is  a  species  of  musk  rat,  (sorex  moschatus]  which  lives  not  in  Siberia, 
but  on  the  banks  of  Kama,  the  Samara,  the  Wolga,  and  the  Don.* 

Siberia  possesses  also  various  small  animals  worthy  of  notice,  such  as 
the  hare  of  Daooria,  (Lepus  tola'i)  the  hare  of  Mongolia,  or  Lepus  ogo- 
tona,  which  extends  to  the  Aleutian  islands ;  the  mountain  hare,  which  makes  a  re- 
gular provision  of  hay ;  the  moles,  and  several  other  animals  of  the  rat  and  mouse 
kind,  among  which  we  may  mention  the  lemming,  which  often  emigrates  in  colonies, 
always  taking  a  straight  direction,  and  the  species  called  the  Mus  wconomicus,  and 
the  Mm  socialis,  who  store  up  in  their  holes  considerable  quantities  of  onions  and 
other  esculent  roots,  which  the  Siberian  diligently  searches  out  to  apply  them  to  his 
own  use. 

Both  inhabitants  and  travellers  here  are  tormented  with  insects ;  the  |  insects, 
air  is  darkened  with  mosquitoes,  and,  notwithstanding  the  intense  cold,  the  houses 
are  infested  with  bugs.     The  Blatta  indica,  or  kakerlak,  introduced  from  more  south- 
ern parts  by  Kiachta,  has  spread  to  the  banks  of  the  Wolga.     It  has  not  been  found 
possible  to  propagate  the  bee  in  Siberia. 

This  country  abounds  in  excellent  winged  game,  such  as  wild  ducks,  |  Birds, 
geese,  swans,  water-hens,  wood-cocks,  and  partridges.     Among  the  birds  of  passage 
we  distinguish  the  polar  goose  and  Anas  glacialis.  Eastern  Siberia  and  Kamtehatka 
possess  a  species  of  goose,  the  Anas  grandis,  which  lives  at  sea,  and  is  sometimes 
thrown  on  shore  in  thousands. 

It  is  surprising  that  the  Russians  do  not  attempt  any  whale  fishing  in  that  part  of 
the  Frozen  Sea  which  lies  east  from  Nova  Zembla,  and  which  is,  perhaps,  only  a 
long  strait.  Herrings  and  other  fish,  as  well  as  the  great  cetaceous  tribes,  must 
abound  in  that  sea.  The  Samoides  are  the  only  fishers  in  it;  they  catch  in  the  Gulfs 
of  Obi,  and  of  Kara  particularly,  the  belouga  de  mer  or  Delphinus  leucas  which  mea- 
sures three  fathoms  in  length,  as  well  as  the  Delphinus  area.  They  fish  in  large 
quantity  the  Salmo  nasus  and  the  Salmo  autumnalis,  the  last  of  which  ascends  from 
the  Frozen  Sea  into  all  the  rivers  with  stony  beds,  as  the  YeniseY,  the  Lena,  and 
others  to  the  east,  but  does  not  enter  the  Obi,  which  has  a  slimy  and  earthy  bottom; 
the  case  is  the  same  with  the  white  trout. 

*  Storch,  t.  ii.  p.  34. 
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*n  compensation  for  this,  the  Obi  produces  very  large  sparlings,  num- 
&c.'  berless  swarms  of  sturgeons,  white  salmon,  pikes,  eels,  and  eel-pouts  ; 

besides  many  of  which  we  only  know  the  Russian  and  Ostiak  names,  requiring  from 
the  naturalist  long  discussions.  Many  of  these  fish  ascend  from  the  sea;  others 
come  down  from  the  lakes  and  smaller  streams  ;  they  are  almost  all  obliged  to  quit 
the  Obi  on  the  approach  of  winter,  before  its  waters  become  corrupted  under  the  ice. 
This  putrefaction  arises  solely  from  the  marshy  quality  of  the  soil,  and  the  slowness 
of  its  course;  some  also  ascribe  it  in  part  to  the  saline  particles  brought  down  by  the 
Irtysh  and  the  Issim  ;  this  is  not  so  well  substantiated.  The  waters  of  rivers  which 
run  over  a  pebbly  bed  continue  pure  at  their  mouths  ;  several  species  of  fish  live  in 
these  parts  alone.  The  putrid  waters  disappear  in  the  spring,  when  the  melting  of 
the  snow  supplies  the  river  with  fresher  and  better  water.  The  waters  of  the  Irtysh 
being  somewhat  calcareous,  maintain  excellent  sturgeons.  The  sterlets  and  eel- 
pouts  of  that  river  are  very  large.  The  Yenisei,  the  Lena,  and  the  other  rivers  of 
eastern  Siberia,  abound  in  salmon  and  trout. 

The  fisheries  of  the  coast,  and  among  the  islands  of  the  ocean,  are 
very  rich,  and  very  remarkable  even  considered  as  an  article  of  physical 
geography.  The  sea  between  Mantchooria,  Siberia,  Kamtchatka,  and  the  Kurile 
islands,  is  a  real  Mediterranean.  The  sea  lying  between  Asia,  America,  and  the 
Aleutian  islands,  partakes  very  much  of  the  same  character.  In  these  two  ichthyo- 
logical  regions  are  seen  numberless  shoals  of  those  singular  animals  which  hold  an 
intermediate  place  between  quadrupeds  and  fishes,  as  whales,  sea-bears,  sea-wolves, 
manatis,  and  sea-otters.  Our  account  of  these  is  reserved  for  the  description  of 
Russian  America. 

Such  is  the  picture  which  the  physical  geography  of  Siberia  at  the  present  time 
presents  ;  but  it  must  have  been  different  at  an  epoch  when  large  herbivorous  animals, 
similar  to  those  of  the  torrid  zone,  occupied  rich  pastures,  which  must  then  have 
supported  them  in  this  country,  and  which  presuppose  a  very  mild  temperature.  We 
Remains  of  I  have  already  called  the  attention  of  our  readers  to  the  numerous  remains 
wJimVimates.  j  of  elephants  and  rhinoceroses,  and  other  animals  of  the  torrid  zone, 
which  have  been  found  in  Siberia  along  the  Issim,  the  Irtysh,  the  Obi,  and  the 
Yenisei,  and  on  the  very  shores  of  the  Frozen  Sea.*  The  bodies  of  these  quad- 
rupeds are  found  mixed  with  sea-shells  and  bones  which  appear  to  be  skulls  of  the 
largest  inhabitants  of  the  ocean  ;|  they  are  met  with  along  the  river  sides,  and  in 
beds  of  earth,  and  seldom  if  ever,  in  a  pebbly  stratum.  The  Liaikhof  islands  are 
composed  entirely  of  sand  and  the  bones  of  elephants,  rhinoceroses,  and  mammoths 
or  Siberian  elephants,  quite  entire,  with  part  of  the  skin  in  a  good  state  of  preser- 
vation. J 

Hypothesis  on  I  These  astonishing  remains  of  an  animal  population  foreign  to  the 
these  subjects.  |  present  climate  of  Siberia  have  given  rise  to  various  conjectures.  It  is 
unnecessary  to  refute  the  learned  Bayer,  who  wished  to  consider  them  as  belonging 
to  elephants  which  accompanied  the  Mongolian  and  Tartar  armies.  The  immense 
number  of  bones  found  is  adverse  to  such  a  theory,  although  no  admixture  of  the 
remains  of  marine  animals  had  been  present.  Pallas  thinks  that  they  may  have  been 
carried  to  their  present  situation  by  a  deluge  ;  but  they  present  no  trace  of  having 
been  rolled  or  dragged  along  for  any  length  of  way.  These  circumstances  concur  to 
make  us  consider  them  as  the  remains  of  animals  which  had  lived  in  the  very  places 
in  which  they  are  found.  But  how  could  these  animals  have  subsisted  in  a  country 
so  barren  and  so  cold?  For  the  solution  of  this  problem,  it  has  been  supposed  that 
Siberia  must  have  been  at  one  time  much  more  temperate  and  fertile  than  now. 
Was  this  owing  to  a  different  position  of  the  ecliptic,  producing  a  different  state  of 


*  See  pp.  130,  133,  of  this  volume. 

t  Acta  Metropolitans,  1773.  t.  xvii.  p.  582.    Compare  Pallas,  Voyages,  t.  ii.  p.  10,  377,  403. 
t.  iii.  p.  84,  106.  t.  iv.  p.  50,  379,  459. 

*  Ibid.  iv.  p.  130.  Adams's  Journey  to  the  Frozen  Sea,  in  the  Ephemerides  geogr.  or  Weij 
mar,  xxv.  p.  259,  &c. 
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the  terrestrial  zones?  Geometricians  and  astronomers  are  not  inclined  to  admit  the 
possibility  of  any  such  alteration  in  the  astronomical  position  of  the  globe.  There 
is  another  fact  which  is  worthy  of  mention,  that,  though  we  should  not  expect  in 
Siberia  the  wonderful  activity  of  the  madrepores  which  in  the  equatorial  seas  rear 
new  islands,  yet  the  lake  of  Kamyschlowa  on  the  right  bank  of  the  Irtysh,  not  far 
from  Petropaulofsk,  is  encircled  with  successive  banks  of  coral,  and,  according  to 
some  authors,*  it  would  appear  that,  the  madrepores  even  still  continue  to  form  new 
banks.  A  more  full  investigation  of  this  fact  might  throw  a  great  light  on  the  physi- 
cal history  of  the  globe.  Perhaps,  as  these  madreopes  retain  their  activity  in  cold 
seas,  or  may  belong  to  species  differently  constituted  in  their  relations  to  tempera- 
ture ;  so  the  large  quadrupeds  may,  in  like  manner,  have  been  different  species  which 
were  adapted  to  a  Siberian  climate,  and  lived  on  a  vegetation  which,  though  not 
vigorous,  was  extended  over  a  wide  territory.  With  regard  to  the  accident  which 
may  be  supposed  to  have  brought  so  many  to  deposite  their  bones  in  the  same  heap, 
it  is  a  difficult  problem,  but  as  a  point  of  conjectural  physical  history  it  is  not  limited 
to  Siberia. 

•  '    •       >        r '  .       •  >•• '    **"     *»;"'".'-.-.—   ,T-  ^    '• 

*  Gewgi,  Hi.  1041. 
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MATHEMATICAL  GEOGRAPHY. 


COMPARISON  OF  FRENCH  AND  ENGLISH 
WEIGHTS  AND  MEASURES. 

Units  -which  form  the  Bases  of  the  New  French 
System  compared -with  the  Weights  and  Mea- 
sures of  England. 

English. 

The  Metre  =*  3,2809167  feet,  or  39,371 

*    [inches. 

Are  =  1076,441 

Litre  =  61,028 

Stere  ==  35,317 

Gramme        ==•  15,4441 


Gramme  also=  5,6481 


square  feet, 
cubic  inches, 
cubic  feet, 
grains  troy, 
drams  avoirdu- 
pois. 


New  Weights  and  Measures  of  France,  compar- 
ed with  the  Old,  and  also  -with  English  Weights 
and  Measures. 


Distance 

from  the 

Equator 

to    the 

Pole 
Degree  (cen 

tesimal) 
Myriametre 
Kilometre 
Hectometre 
Decametre 
METRE 

Decimetre 
Centimetre 
Millimetre 


Linear  Measure. 
French  Feet.          English  Feet. 

30784440          32809167 
307844,4          328091,67 


30784J44 
3078,444 
307,8444 
30,78444 
3,078444 

Lines  French. 

-  44,3296 

-  4,43296 

-  0,443296 


52809,167 
3280,9167 
328,09167 
32,809167 
3,2809167 
Lines  English. 
47,2452 
4,72452 
0,472452 


Square  or  Superficial  Measure. 
French  Square  Feet.         English  Square  Feet. 
Miri- 

are  9476817,46113          10764414,3923 
Kilare947681,746113          1076441,43923 
Hectare94768,1746113         107644,143923 
Decare  9476,81746113          10764,4143923 
ARE          947,681746113         1076,44143923 
Declare      94,7681746113          107,644143923 
Centiare      9,47681746113          10,7644143923 
Square  Inches.     Square  Inches. 

Square  Decimetre  13,646617      15,500756 

Square  Lines.  Square  Lines. 
Square  Centimetre  19,651 134  22,321088 
Square  Millimetre  0,19651134  0,2232108 

Measures  of  Capacity. 

French  English 

cubic  feet.  .cubic  feet. 

Myrialitre  291,738519       353,1714693 

Se'cubeJ     29,1738519      35,31714693 
Hectolitre  2,91738519      3,531714693 


French 
Cubic  inches. 

Decalitre    -       504,124160 
LITRE  ou  Deci- 
metre cube 
Decilitre 


English 
Cubic  inches. 

610,280264 


50,4124160   61,0280264 
5,04124160    6,10280264 

Cubic  lines.  Cubic  lines. 

Centilitre  -          871,126926      1054,564296 

The  Litre,  which  is  the  unit  for  measures  of 
capacity  =  2,113  English  pints,  wine  measure ; 
and  therefore  the  Hectolitre  equals  26,4  such 
gallons  —  35  litres  =a  a  Winchester  bushel. 

Solid  or  Cubic  Measures. 

French  English 

cubic  feet;  cubic  feet. 

Deeastere  -  291,738519        353,1700 

STERE  (metre  cube)  29,1738519        35,3170 
Decistere   -  2,91738519        3,5317 

This  measure  is  used  for  fire-Wood,  stone, 
See.  The  stere  is  the  same  as  the  kilometre  in 
the  preceding  measure. 


Weights. 


Folds  de  Marc, 
livres.  on.  gros.  grs. 
Bar  or~"| 
Cubic  | 
Metre  V2042  14  0  14 

of  I 
water  J 
Myriagram- 

me          20 
Kilogramme2 


Eni 


lish  Troy  weight. 
.    ox.  dr.   gr. 


2681  3    6  .2, 


6  63,5 
5  35,15 


26  915 
283 

Hectogramme  3  2  10,715  3    4 

Decagramme        2  44,2715  6 

GRAMME         -  18,82715 

Decigramme  1,882715 

Centigramme  0,1882715 


1,46 
12,146 

8,414 
10,441 
15,4441 

1,54441 

0,15444 


French  New  Measure  of  Time  compared  with  the 
'  Old  or  Usual  System. 

Old  value. 

New  division.       H.    M.     S. 
1  second         0.   0    0.864 
100  seconds,  1  minute        0     1  26.4 
100  minutes,  1  hour  2  24    0. 

10  hours,      1  day  24    0    0. 


Reversed. 

Old  or  usual  division. 
1  second 

60  seconds,  1  minute 
60  minutes,  1  hour 


New  Value. 
H.  M.  S. 
0  0  1.1574 

0  69  54.4 

1  15  74. 


24  hours,       1  day  10    0     0. 

French  New  Measure  of  the   Circle  compared 
loith  the  old  or  Common  System. 

New  division.  Old  value. 

100  seconds,  1  minute  of  space,0°  0'  32*| 
100  minutes,  1  degree,  0  54    Q 

100  degrees,  1  quadrant,  90    0     0 

400  degrees,  1  circle,  360    0    0 
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Mcvcraeil. 

Old  division.  New  value. 

60  tierces,    1  second,  0°  0'  3".^. 

60  seconds,  1  minute  of  space,  0     1  85  ^y 
60  minutes,  1  degree,  1  11  ll£ 

90  degrees,  1  quadrant,        100     0    0 
4  quadrants,or360°,lcircle,400     0     0 

Old  Weights  and  Measures  of  France. 

LONG  MEASURE. — The  toise  or  fathom  of 
France  is  equal  to  six  feet  French,  the  foot  to 
12  inches  French,  and  the  inch  to  12  lines, 
each  subdivided  into  12  points ;  76  French  feet 
are  nearly  equal  to  81  English  feet;  or,  more 
accurately,  40,000  French  feet,  inches,  or  lines, 
equal  42,638  English  feet,  inches  or  lines. 
Thus  1  French  foot  equals  1.06597  English,  or 
12,78934  English  inches;  and  hence  one  En- 
glish foot  equals  11,26  French  inches.  The 
Paris  aune  was  46|^  English  inches. 

In  the  old  French  road  measure,  the  lieue, 
or  league,  is  two  French  miles,  each  mile  1000 
toises;  hence  the  French  league  equals  two 
English  miles,  three  furlongs,  and  15  poles. 

The  French  league,  however,  in  different 
parts  of  France,  has  been  applied  to  different 
distances.  The  marine  league,  (20  to  a  de- 
gree,) equals  2853  toises,  or  6081  English 
yards;  and  the  astronomical  league,  (25  to  a 
degree,)  equals  2282|  French  toises,  or  1865 
English  yards. 

The  arpent,  or  acre  of  land,  contained  in 
general  100  square  perches ;  but  the  perch 
varied  in  different  provinces. 

The  old  French  weight  for  gold  and  silver 
(called  poids  de  marc,)  makes  the  pound  or 
livre  contain  2  marcs,  16  ounces,  128  gros,  384 
deniers,  or  9216  grains. 

The  French  marc  =  3780  grains  Troy 
weight. 

For  commercial  weight,  the  poids  de  marc 
was  likewise  used,  and  the  quintal  of  100  livres 
=  108  Ib.  avoirdupois,  very  nearly. 

Weights  and  measures,  however,  varied  con- 
siderably in  the  different  provinces. 

Corn  measure  was  the  muid  of  12  setiers,  24 
mines,  48  minots,  or  144  bushels.  • 

Wine  measure  was  the  muid  of  36  setiers,  144 
quartes,  or  288  pints. 


Synoptical  Table  of  the  Planetary  System* 
Diameters  and  bulk;  those  of  the  earth  considered  as  unity. 


The  Sun 

Mercury 

Venus 

The  Earth 

The  Moon 

Mars 

Vesta 

Juno 

Ceres 

Pallas 


Diameter. 
111.45 
0.4012 
0.9693 
1. 

0.2731 
0.5199 
0.4 
0.1 

0.3076 
0.154 


Bulk  or  Value. 
1,384,462. 

0.06456 
'v.          0.8902 

1. 

0.02036 

0.1406 


0.02913 
0.00365 


Jupiter 
Saturn 
Uranus 


10.862 
9.983 
4.332 


1.281 
.995 
80.49 


Rotation,  or  Sidereal  Day. 


Mercury 
Venus  »•':'. 

The  Earth 
Mars  ;*" ;: "-, 

Jupiter  .*• 

C  Herschal 


Flattening  at  the 

Poles. 
Hrs.  Min.  Sec. 
24     5-28 
23  21 
23  56 


Saturn 


C  Calandillo 


0 
4 
24  39  21 

9  56     0 

10  16     0 

11  39     0 


Revolutions 
Y.    D. 

Mercury  .0  87 
Venus  0  224 
The  Earth  1  0 


Mars 

Vesta 

Juno 

Ceres 

Pallas 

Jupiter 

Saturn 

Uranus 


1  321 

3240 

4  130 

4221 

4241 

11315 

29161 

83294 


Tropical. 

23  14  32.7 
16  41  27.5 

5  48  48. 
22  18  27.4 


17  .      . 
14  39       2 
19  16  15.5 
839    . 


20.91 ':  22.81 
13.3    :  16.1 

Sidereal. 
D.    H.    M.     S. 

87  23  15  43.6 
224  16  49  10.6 
365    6    9    8 
686  23  30  35.6 


4,332  14  27  10.8 
10,759  1  51  11.2 
30,689  .  29 


Half  of  the  greater  Axis  of  the  Orbits  of  the 
Planets  ;  or  their  mean  distances  from  the  Sun, 
in  MyrimetreS)  each  containing  32809  English 
feet. 

Myriametres. 

Mercury,  .  ."  .  5917938 
Venus,  .  .  .  11058215 
The  Earth,  .  .  .  15287873 
Mars,  .  .  .  23294021 
Vesta,  .  .  .  36278123 
Juno,  .  ...  40619979 
Ceres,  .  .  .  42282000 
Pallas,!  .  .  .  42666000 
Jupiter,  .  .  >  79511907 
Saturn,  .  .  .  145836700 
Uranus,  ...'  i-  .  291720130 

The  relative  proportion  of  the  eccentricity  to  the 

half  of  the  greater  axis. 
Mercury,         .      \        .      0.205523 
Venus,  .         .:      .      0.006885 

The  Earth,  .  '  .  .  0.016814 
Mars,  ..  *.  .  .  -  0.093088 

Ceres,  .        <.        .      0.082501 

Pallas,  .        .--.    .       0.2463 

Jupiter,  .':'..       .      0.048077 

Saturn,  .        .        .      0.056223 

Uranus,  .        .        .      0.046683 

Inclination  of  the  Orbit  to  the  Ecliptic. 

Mercury,  .  .            6°  35'    30" 

Venus,  .  3    23     10 

The  Earth,  .  000 

Mars,  .  .            1     50    47 

Ceres,  .  10    36    57 

Pallas,  .  34     50    40 

Jupiter,  .  .            1     19     38 

Saturn,  .  .            2    30     40 

Uranus,  .  0    46     12 


*  Laplace,  Syst£me  du  Monde.    Blot,  Astronomic  Physique. 

t  The  eccentricity  of  Pallas  proves,  that,  notwithstanding  the  identity  almost  of  its  mean  distance  with  that  of  Ceres, 
the  orbits  of  these  two  planets  are  very  distant  from  each  other  at  their  aphelion  and  perihelion.  Between  these  points,  the 
orbits  intersect  each  other.  Pallas  sometimes  approaches  Jupiter,  and  sometime*  Mars. 
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States  and  Places. 

Square  Feet. 

Arpents. 

Hectares. 

Lorraine,      Journal          .             .        '.,  .%.  ; 

40.328 

0.83323 

0.4255 

Piedmont,    Giornata         .        >•-  '44 

36.005 

0.74390 

0.3799 

rGreat  Hufe 

1,613.130 

33.32913 

17.0218 

j  Hakenhufe     .             ?f      *'-'S~': 

107.542 

2.22195 

1.1347 

Prussia     -^  Landhufe       .        i*-f  •*,..•    •'••'* 

53.771  ? 
53.771  5 

1.11097 

0.5674 

^Morgen    £  sma||        ^ 

24.197 

0.49993 

0.2553 

Russia          Dasaetina 

109.782 

2.26756 

1.1584 

Saxony,        Acker            ';'*'        .            . 

52.247 

1.07948 

0.5513 

fYugada           .    . 

1,345.032 

27.78993 

14.1928 

Snain        V  Fanega           -..;          .             .% 

32.521 

0.67191 

0.3431 

Spam,       <(  Cahi  °ada         J         -v 

195.124 

4.03149 

2.0589 

t_Aranzada        .            .» 

10.781 

0.22274 

0.1137 

Swabia,        Jouchart      JV           .            .'•»'. 

13.299 

0.27477 

0.1403 

Smeden,      Tunna-land                 .        .  «„    • 

46.773 

0.96639 

0.4935 

f"                                    C  for  woods 

36.6661 

0.75755 

0.3869 

Switzer-    \                              £  for  iBmi 

<    32.592 

0.67338 

0.3439 

n  '       1  Zurich,  Juchart  < 

30.711 
34.12 

0.63452 
0.70495 

0.3240 
0.3600 

Tyrol,          Jauch,  or  Jaucliart     . 

40.999 

0.84707 

0.4326 

X.  Jl  comparative  Table  of  Itinerary  and  Topographical  Measures,  considered,  first,  as  measures 
of  distance  in  their  relation  to  a  degree  (iionagesimal)  of  the  Equator  ;  to  a  Geographical  French 
League,  of  25  to^i  degree  ;  and  to  the  Kilometre,  (1000  Metres  ,•)  and,  secondly,  as  measures  of 
superficial  extent  in  their  relation  to  Geographical  square  Leagues  of  Germany  (15  to  a  degree,) 
of  square  leagues  of  France,  (25  to  a  degree,)  and  to  a  square  Kilometre. 


ITINERARY  PROPORTIONS. 

MEASURES. 

TOPOGRAPHICAL  PROPORTIONS. 

To  an  equa 
tonal 
degree. 

Leagues  o: 
25  to  a 
degree. 

Kilometres 

Square  Leagues. 

Square 
Kilometres. 

Fifteen  to  a 
degree. 

25  to  a 
degree. 

12 

2.08353 

9.27083 

Great  Meile  of  Germany 

1.5625 

4.3389 

85.951 

15 

1.666 

7.4166 

Common,  or  Geographical  Meile 

1. 

2.777 

53.004 

17.75 

1.4084 

6.2676 

Small  Meile         .            ^  j     "  -.* 

0.714 

1.987 

39.2753 

69.5 

0.3616 

1.6094 

Mile  of  England                       -V 

0.0471 

0.13075 

2.5889 

60 

0.4167 

1.8542 

Mile,  Geographical,  of  ditto 

0.0625 

0.17363 

3.437 

20 

1.25 

5.5625 

League,  marine,  of  ditto            •'.».,' 

0.5625 

1.5625 

30.9353 

33 

0.7576 

3.371 

Lieue  of  Anjou              :•.- 

0.2066 

0.5739 

11.3637 

57.125 

0.4371 

1.9449 

League  of  Arabia         ''•'*'  :        *;•  ! 

0.0687 

0.191    • 

3.78 

28 

0.8929 

3.9732 

Lieue  of  Artois           •'  '  *  '•     .    ; 

0.2868 

0.7973 

15.785 

17.333 

1.4423 

6.4183 

Lieu,  Astronomical 

0.7489 

2.079 

41.2 

105.6 

0.2367 

1.0535 

Pfase  of  Batavia  and  of  Java,     -.'•'.  !..* 

0.02018 

0.005602 

1.109 

26.397 

0.9471 

4.2145 

ioraire  of  ditto, 

0.3229 

0.897 

17.759 

16.087 

1.55405 

6.9155 

League  of  ditto,    .•  ^  .  • 

0.8694 

2.4149 

47.823 

33 

0.7576 

3.371 

Lieue  of  Beauce, 

0.2066 

0-5739 

11.3636 

26 

0.9615 

4.2788 

Jeue  of  Berry,        •  *>/•  ;'     /  .;- 

0.3328 

0-9245 

18.308 

16 

1.5625 

6.953 

Meile  of  Bohemia,       ',  '.        £?V£" 

0.8789 

2.44- 

48.344 

21.521 

1.1617 

5.1693 

Jeue  of  Burgundy, 

0.4858 

1.3502 

26.7186 

20 

1.25 

5.5625 

Heile  of  Brabant, 

0.5625 

1.5625 

30.9414 

17 

1.4706 

6.5441 

L,eague  of  Brazil, 

0.7785 

2.1638 

42.8239 

33 

0.7576 

3.371 

L,ieue  of  Bretagno, 

0.2066 

0.5739 

11.3636 

28 

0.8929 

3.9732 

^eague  of  Cayenne, 

0.2868 

07973 

15.7847 

28.54 

0.8759 

3.898 

League  of  Canada, 

0.2762 

0.7672 

15.1944 

35 

0.71429 

3.17857 

League  of  the  Carnatic,  (Hindostan) 

0.1837 

0.5102 

10.1 

192.4 

0.1299 

0.5782 

J  of  China,         .             .            . 

0.006078 

0.01687 

0.3343 

11 

2.2727 

10.1136 

Gros  or  Gau  of  Coromandel, 

1.859 

5.1663 

102.2856 

14.77 

1.6926 

7.5321 

Mile  of  Denmark, 

1.0315 

2.866 

56.731 

12.333 

2.027 

9.002 

Meile  of  Dresden  or  Saxony, 

1.479 

4.1087 

81.036 

28.54 

0.8759 

3.898 

Lieue,  Post  (12,000  feet)  of  France 

0.2762 

0.7672 

15.1944 

25 
20 

1. 

1.25 

4.45 
5.5625 

jieue,  geographical  or  common, 
Lieue,  marine  'of  ditto, 

0.36 
5.6725 

^6625 

19.8025 
30.9414 
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TABLES. 


ITIKXRABT   moron-no  xs. 

MKASUKES. 

I'oi'OGHAl'HICAt  PROPORTIONS. 

To  an 

equatoria 
degree. 

Leagues  o 
25  to  a 
degree. 

Kilometres. 

Square  Leagues. 

Square 
Kilometres. 

Fifteen  t°* 
degree. 

25  to  a 
degree. 

'  22.25 

1.1236 

5 

Lieue,  mean  of  ditto,     . 

0-4544 

1.2633 

25 

11.125 
11.25 

2.2472 
0.2247 

10 
1 

Myriametre,  or  new  great  league, 
Kilometre,  or  new  small  league, 

5818 
0.01818 

5.049 
0.05049 

100 
1 

19.025 

1.3139 

5.8476 

Lieue  of  Gascogne,        .• 

0.6216 

1.7266 

34.194 

26.838 

0.9315 

4.145J 

League  of  Guiana,         .         .  >• 

0.3124 

0.8677 

17.181 

1.3158 

5.855 

Meiie  of  Holland, 

0.6232 

1.7319 

31.281 

13.333 

1.875 

8.34375 

Meile  of  Hungary,         .  ~ 

1.266 

3.5159 

69.622 

42.75 

0.5848 

2.6023 

Cos  or  Coru  of  Ilindostan,   .  '. 

0.1231 

0.342 

6.7718 

40 

0.625 

278125 

Mile  of  Ireland, 

0.1416025 

0.3907 

7.735 

3 

8.333 

"7.0833303 

Tingmannaleid  of  Iceland, 

2.5 

59.444 

1375.1736 

9 

2.777 

2.3601 

Mil,  marine  of  ditto,    .  . 

2.778 

7.716 

-  52.797 

12 

2.0833 

9.2708 

Mil,  common  of  ditto*,    . 

1.5625 

4.3389 

8.596 

58.48 

0.4275 

1.9024 

Lega  of  liologna,  Italy* 

).06579 

0.1828 

5619 

67.25 

0.3718 

1.65427 

Lega  of  Milan, 

J.04975 

0.1383 

27366 

57.71 

0.4332 

1.9:77 

Lega  of  Naples,             .  ' 

0.06756 

0.1877 

3.716 

74.7 

0.3347 

1.4719 

Lega  of  the  Rornan  States, 

0.0403 

0.1121 

"  2.1667 

68.25 

0.3663 

1.62967 

Lega  of  Tuscany, 

0.0483 

0.1342 

26558 

60.62 

0.4124 

1.8352 

Lega  of  Venice, 

0.06123 

0.17009 

3.366 

12.44 

2.001 

8.9429 

Meile  of  Lithuania, 

1.454 

4,004 

79.977 

28 

0.8929 

3.9732 

Meile  of  Luxembourg, 

0.2868 

0.79727 

157847 

23 

1.087 

4.83696 

Lieue  of  Lyons, 

0.4253 

1.18157 

23.396 

10 

2.5 

1.125 

Gros  or  Gail  of  Malabar, 

1.25 

6.25 

123.765 

17 

1.47066 

6.5441 

League  of  Mysore, 

0.7786 

2.164 

42.824 

10 

2.5 

1.125 

Mile  of  Norway, 

2.25 

^.25 

123.765 

24 

1.0417 

4.6354 

Lieue  of  Perche,  (in  France,) 

0.3906 

1.0857 

21.491 

12.5 

2 

8.9 

Parasange  of  Persia, 

1.44 

4 

79.21 

48 

0.5208 

2.3177 

Lega  of  Piedmont,        .        /., 

0.09766 

0.27123 

5.373 

24 

1.0417 

4.6354 

Lieue  of  Poitou, 

0.3906 

1.0857 

21.491 

20 

1.2,5 

5.5625 

League  of  Poland, 

0.5625 

1.5625 

30.9414 

18 

1.3889 

6.18056 

Legiia  of  Portugal, 

0.6944 

1.9293 

38.199 

14.37 

1.7328 

7.7488 

Meile  of  Prussia, 

1.089 

3.003 

60.045 

19.025 

1.3139 

5.8476 

Lieue  of  Provence, 

0.6216 

1.7266 

34-194 

104.25 

0.2396 

1.06714 

Werste,  common  of  Russia,    . 

0.0207 

0.05741 

1.1385 

104.716 

0.23874 

1.0G24 

Werste,  fixed  of  Russia, 

0.0205 

0.057 

1.1278 

110.4 

0.22645 

1.0077 

Werste  of  M.  Trescot  of  Russia, 

0.0192 

0.05128 

1.014 

17.453 

1.43244 

6.3744 

Mile,  geographical  of  6  werstes, 

0.7387 

2.05 

40.63 

12.29 

2.0342 

9.0521 

Meile'ofthe  Police  of  Saxony, 

1.49 

4.1371 

81.939 

50 

0.5 

2.225 

Mile  of  Scotland,       :^ 

0.09 

0.25 

49506 

28.942 

0.8638 

3.8438 

Roe-ningof  Siam,       ".      .;..    j 

0.2686 

0.24615 

14.77 

17.18 

.4552 

6.475 

Meile  of  Silesia,        ••'•-*....• 

0.7623 

2.117 

41.93 

16.4 

.5 

6.675 

Legua  nueva  of  Spain,             .    ... 

J.8117 

2.25    | 

44.5556 

20 

.25 

5.5625 

Legua  horaria  of  Spain,        _\ 

0.5625 

1.5625 

30.9414 

26.4 

0.9375 

4.17187 

Legua  juridica  of  Spain,       t  •\.'-~ 

0.3164 

0.8789 

17.4056 

10.4 

2.4038 

0.6971 

Mile  of  Sweden,           v,  '    '.    .    .' 

2.08 

5.7792 

114.45 

10 

2.5 

1.225 

Gos,  or  Gau  of  Surat, 

2.25 

6.25 

123.7656 

26.838 

0.9315 

4.1452 

League  of  Surinam,       v  ••.''.-•,•. 

13124 

0.8677 

17.181 

66.4 

0.375 

1.6687 

Berri  of  Turkey, 

3.05062 

0.1406 

2.786 

28.537 

.8761 

3.8985 

Lieue  of  Touraine, 

3.2763 

0.7676 

15  195 

10 

2.5 

1.225 

Meile  of  the  Circle  of  Westphalia, 

2.25 

6.25 

123.76525 

XL     A  Table  of  the  different  Measures  of  Antiquity. 

Itinerary  Measures. 

French  Measure 

Kilometres. 

Metres. 

20. 

10. 
6.66 
5. 
2.66 
2. 
1.5 
1.166 

148.148148 

The  Schccne  of  the  Thebaide,  or  the  Indian  Gau,  known     ~) 

The  Schoene  of  the  Delta  =9,600  paces        .... 

The  Egyptian  -Mile  —  2,880            ....         . 

The  Persian  or  Asiatic  Mile             ...... 
The  Hebrew  Mile            

The  Pythian  or  Delphic  Stadium             

TABLES. 
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XI.— Continued. 


Itinerary  Measures. 

French  Measures. 

Xilomrtres. 

Metres. 

The  mean  Stadium,  called  also  the  nautical  or  Persian 
The  great  Alexandrian  or  Egyptian  Stadium 
The  Phileterian  or  Royal  Stadium             .         .         .'**.."'..  '..' 
The  Grecian  Olympic  Stadium         .          .          .         .'..'-, 
The  Stadium  of  Eratosthenes           .          .         .         .;:.'.*•'. 
The  Stadium  of  Cleomenes              .'   *    .         .         .       •«*-'• 
The  Stadium  of  Aristotle,  or  small  Stadium               .         . 

• 

166.4 

222.22 
210.14 
185.37 
159.2 
133.47 
99.8 

Linear  Measures. 

Melres. 

Millimetres. 

The  royal  Cubit  of  Babylon              ,.  »     . 
The  mean  Cubit                .    *•  ,   •  .    .  '  !."-.   '  "•  .  'r    .  V    V  'V. 

30*.        '.'• 

1. 

i.     ! 

1.        .•  : 

»  ~ 

468.8 

416.66 
347.22 
277.77 
086.8 
069.J 
023.1482 
017.361 
864. 
851. 
463. 
308.6 

ThePygonof  Palmipes             .    ^'>*       •''•;'•  '  '*     •       >•."*»/• 

The  Palmus  Major             .         .         .*.-<,••'     >.•'      ..,  t.~.  .  ..-.''.' 

The  Inch,  or  Uncia  of  the  geometrical  foot               '.    . 
The  Dactylus  or  Digit           k."-,      '  .     ,'   .        ,v  ^    .   '."._*' 
The  Olympic  Hectonpede                .         .':   '   ;_  '  •*  .  fi     •   t        f 
Tlie  Exapode           .         .         .         .         .'''•''.  V        ,      <  ,   . 
The  cubit  of  18  Olympic  inches,             '  •    V  .•'  '      *"•    "  •.  :  .    • 
The  Olympic  foot             .         ...'•     ,.'''.   ~  •*•.    '    .'.     .'*.•.    .  ., 

The  great  pace  (og^t//*)  of  five  Roman  feet,          '.'•.,       -    '"•  ,•*' 
The  common  pace,  of  two  Roman  feet,         .    «,v-     '•         •     >"  .'• 
The  Roman  foot                .                  .         .                  . 

Agrarian  Measures* 

Square  Metres. 

1'ne  Pletheron  =  10U  square  Olympic  feel, 
The  Exapqde—  36  square  Olympic  feet        .    «' 

9.526 
3.429 
22.22716 
50.5679 
5056.79 
2528.395               ! 

The  Jtigerum  of  800  Exapodes         .         .         ..." 

XII.      Comparative  View  of  the  Principal 

COMPASS   OP  FOUR   WINDS. 


Hindu. 


Grecian  Names. 

Modern  Names. 

Sitiiatiuii  upon 
the  Compass. 

Boreas               .             ... 

North 

0° 

See  Homer,  Odyit. 

Euros                 .              .         •.    .         r'\. 

East        -.-. 

90 

b.  1.  v.  205. 

Notos         .£.*.        .  .       .        .  . 

South       .         . 

180 

Zephyros 

West 

270 

COMPASS  OF  EIGHT  WINDS. 

Grecian  or  Roman  Names. 

Modern  Names. 

Situation  upon 
tlio  Compass. 

Boreas  ;  Aparctias  ;  Septentrion 
Cxsias;  Aquilo  ;  (sometimes  Boreas) 
Apeliotes  ;  Subsolanus  (qu,  Eurus) 
Euronotos  ;  Vulturnus  (often  Eurus) 

North 
North-East     "    .  -„, 
East        '    .',        .' 
South  -East    ',.'..    - 

0° 
45 
90 
135 

Sec  the  explana- 
tion of  the  Temple 
of   the    Winds    at 
Athens,   in    Yitru- 
vius,  1.   1.  cap.  6. 

Notos;  Auster 

South         .        ." 

180 

Arist.  Meteor.  1.  II. 

Libs  ;  Africus 

South-West 

225 

cap.  6.    Pliny  II. 
262.  AnltuGellius 

Zephyrus;  Favonius 

West      -  ..;,:-.•    .,    - 

270 

II.  42,  &c. 

Corus;  Skiron;  Argestes 

North-West       •. 

315 

Boreas,  &c. 

North 

360 

COMPASS  OP  TWELVE  WINDS. 

Ancient  Names. 

Modem  names  nearly.* 

Situation  upon 
the  Compass. 

Aparctias;  Septentrio  (Boreas) 
Meses  (often  Boreas  and  Aquilo) 

North 
N.E.  i  N.—  3°f 

0° 
30 

See  Arist.  De  MUM- 
do,  Pliny,  11.  22.  Se- 
neca, Nat.  qutest,  v. 

i  *         •"  *i  c; 

N  E  }  E.-j-3°£ 

60 

16. 

Apeliotes  ;  Subsolanus 

East           .         .* 

90 

For  the  compass  of 
24    winds    founded 

Eurus;  Vulturnus       .            ... 

S.E.  i  E.—  3°$ 

120' 

upon  this  of  12,  see 

Phoenix;  Euronotus 

S.E.  i  S.+30:? 

150 

Saumalse.    Exercit. 
riinian,  878—892. 

Notus;  Auster 

South 

180 

*  111  reckoning  from  the  north  round  the  compass,  we  can  thus  better  understand  the  arrangement.  Navigators  reckon 
by  quarters  of  circles  only,  *ja  going  from  the  north  to  east,  or  to  west,  and  the  same  i iom  the  south  to  east,  or  to  we«t. 
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XII. —  Continued. 


Ancient  Names.                                   Modern  Names  nearly.       ^Comp^f? 

Libonotus  ;  Libophcenix          .             .       S.W.^-S.—  3°£                   210° 

Libs;Africus              .            ...        .       S.W.^W.-fS0                 240 

Zephyros  ;  Favonius             ••,.'•         .       West        .         .                 270 

lapix  ;  Corus  ;  Argestes          .   ."        .      N.W.  i  W.—  3°|               300 

Thracias;Cercias      .          ,  V''.'        .       N.W.iN+3°£                  330 

Aparctias        ....      North       .         .                 360 

COMPASS  OF  THIKTT-TWO  WINDS. 

English  Names. 

French  Names. 

Italian  Names. 

Situatiou  upon  the 
Compass. 

North  (N.) 

Nord  (N.)      . 

TKAMONTANA 

0 

N.  by  E.    . 

N.  £N.E.       . 

3  di  T.  Verso  greco     . 

m 

N.N.E. 

N.N.E.  .       .. 

Greco-Tramontana 

22^ 

N.E.byN. 

N.E.  £  N. 

£  di  Greco  Verso  T.    . 

33£ 

N.E. 

N.E.       . 

Greco          . 

45 

N.E.  by  E. 

E.E.  £  E. 

£  di  Gr.  Verso  Levante 

:;.-  56^ 

E.N.E.       . 

E.N.E.  . 

Grece-Levanto 

67i.    -,-• 

E.  by  N.     . 

E.  iN.E.       . 

i  di  Levante  V.  Greco 

78| 

East  (E.) 

KST. 

LEVANTE 

90 

E.  by  S.    . 

E.  J  S.E. 

£  di  Liv.  Verso  Scirocco     . 

10H 

E.S.E. 

E.S.E.    .     '    . 

Levarite-Scirocco 

112^ 

S.E.byE.          . 

S.E.  i  E. 

^  di  Scirocco  V.  Levante     . 

123^ 

S.E. 

S.E. 

SCIROCCO 

135 

S.E.  by  S. 

S.E.  $  S. 

$  di  Scir.  Verso  Ostro 

146J 

S.S.E.        . 

S.S.E.    . 

Ostro-Scirocco 

157^ 

S.  by  E.     . 

S.  i  S.E. 

$  di  Ostro  V.  Scirocco 

168| 

South  (S.) 

SUB. 

OSTK.O               .... 

180 

S.  by  W.    . 

S.  £  S.O. 

£  di  Ostro  V.  Libeccio 

191* 

s.s.w.     . 

s.s.o.  . 

Ostro-Libeccio 

202^ 

S.W.  by  S. 

S.O.  i  S. 

£  di  Libeccio  V.  Ostro 

213f 

s.w.       .      . 

S.O.       . 

Libeccio      .         .         .         . 

225 

S.W.  by  W. 

s.o.^o. 

$  di  Lib.  V.  Ponente 

236^ 

w.s.w.   . 

o.s.o  . 

Ponente-Libeccio 

247^ 

W.  by  S.  . 

0.  £  S.O. 

^  di  Ponente  V.  Libeccio   . 

258| 

West  (  W.)  „      . 

OUKST.     . 

PONENTE 

270 

W.  by  N. 

O.  i  N.O. 

£  di  Ponente  V.  Maestro 

28  1J 

W.N.W.    . 

O.N.O.  . 

Maestro-Ponente 

292^ 

N.W.  by  W. 

N.O.  J  0. 

£  di  Maestro  V.  Ponente     . 

303| 

N.W. 

N.O.       . 

MAKSTIIO              ,         .         . 

315 

N.W.byN. 

N.O.iN.    '    . 

£  di  Maestro  V.  Tramontana 

326| 

N.N.W.      .       \ 

N.N.O.  . 

Maestro  Tramontana 

337.V 

N.  by  W. 

N.  |  N.O. 

i  di  Tram.  V.  Maestro      .  »* 

348$ 

North 

Nord.     . 

TKAMONTANA       .         .       \ 

360 

Professor  Leslie,  to  whose  liberality  the  publishers  are  indebted  for  the  following  tables, 
(XIII.  and  XIV.)  says,  "  I  have  been  able,  after  a  delicate  and  patient  research,  to  fix  the  law 
which  connects  the  decrease  of  temperature  with  the  altitude.  If  U  and  It  denote  the  barome- 

tric pressure  at  the  lower  and  upper  stations;  then  will  I-     -—1-25  express,  on  the  centi- 


grade scale,  the  diminution  of  heat  in  ascent.    Hence,  for  any  given  latitude,  that  precise  point 
of  elevation  may  be  found,  at  which  eternal  frost  prevails. 


Put  x  ==•  —  and  t  =  the  standard 


temperature;  thenf  -  x  \  25  =  t,  or  x*  -f-  .04  tx  =  1,  which  quadratic  equation  being1 

resolved,  gives  the  relative  elasticity  of  the  air  at  the  limit  of  congelation,  whence  the  corre- 
sponding height  is  determined.  From  these  data  the  following  table  has  been  calculated. 

This  table  (XIII.)  will  facilitate  the  approximation  to  the  altitude  of  any  place,  which  is 
inferred  either  from  its  mean  temperature,  or  its  depth  below  the  boundary  of  perpetual  con- 
gelation. The  decrements  of  heat  at  equal  ascents  are  not  altogether  uniform,  but  advance 
more  rapidly  in  the  higher  regions  of  the  atmosphere.  At  moderate  elevations,  however,  it 
will  be  sufficiently  neap  the  truth,  tft  assume  the  law  of  equable  progression,  allowing  in  this 
climate  (56°  N.)  one  degree  of  cold  1%  Fahrenheit's  scale  for  every  ninety  yards  of  ascent,  and 
for  every  hundred  yards  in  the  tropical  regions. 

Dr.  Francis  Buchanan  Hamilton  found  the  temperature  of  a  spring  at  Chitlong,  in  the  Lesser 
'Valley  of  Nepal,  to  be  14°  .7  centigrade.  But  the  mean  temperature  in  the  parallel  of  27°  38' 
being  22°.8,  the  density  of  the  atmosphere  corresponding  to  Hie  difference  8.1,  is  8510,  which 
gives  4500  feet  for  the  corrected  altitude. 
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XIII.     Table  of  the  Decrease  of  Temperature  according  to  the  Altitude. 


Latitude. 

Mean  temperature  at  the 
level  of  the  Sea. 

Height  of 
Curve  of  Congela- 
tion Feet. 

Latitude. 

Mean  temperature  at  the 
level  of  the  Sea. 

Height  ot 
Curve  of  Congela- 
tion. Feet. 

Centigrade. 

Fahrenheit. 

Centigrade. 

Fahrenheit. 

0 

29°.00 

84°.2 

15207 

46 

13°.99 

57.2 

7402 

1 

28.99 

84.2 

15203 

47 

13.49 

56.3 

7133 

2 

28.96 

84.1 

15189 

48 

12.98 

55.4 

6865 

3 

28.92 

84.0 

15167 

49 

12.43 

54.5 

6599 

4 

28.86 

83.9 

15135 

5 

28.78 

83.8 

15095 

50 

11.98 

53.6 

6334 

6 

28.68 

83.6 

15047 

51 

11.49 

52.7 

6070 

7 

28.57 

83.4    . 

14989 

52 

10.99 

51.8 

5808 

8 

28.44 

83.2 

14923 

53    . 

10.50 

50.9 

5548 

9 

28.29 

82.9 

14848 

54 

10.02 

50.0 

5290 

55 

9.54 

49.2 

5034 

10 

28.13 

82.6 

14764 

56 

9.07 

48.3 

4782 

11 

27.94 

82.3 

14672 

57 

8.60 

47.5 

4534 

12 

27.75 

8^.0 

14571 

58 

8.14 

46.6 

4291 

13 

27.53 

81.6 

14463 

59 

7.69 

45.8 

4052 

14 

27.30 

81.1 

14345 

15 

27.06 

80.7 

14220 

60 

7.25 

45.0 

3818 

16 

26.80 

80.2 

14087 

61 

6.82 

44.3 

3589 

17 

26.52 

79.7 

13947 

62 

6.39 

43.5 

3365 

18 

26.23 

79.2 

13798 

63 

5.98 

42.8 

3145 

19 

25.93 

78. 

13642 

64 

5.57 

42.0 

2930 

65 

5.18 

41.3 

2722 

20 

25.61 

78.1 

13478 

66 

4.80 

40.6 

2520 

21 

25.28 

77.5 

13308 

67 

4.43 

40.0 

2325 

22 

24.93 

76.9 

13131 

68 

4.07 

39.3 

2136 

23 

24.57 

76.2 

12946 

69 

3.72 

38.7 

,       1953 

24 

24.20 

75.6 

12755 

25 

23.82 

74.9 

12557 

70 

3.39 

38.1 

1778 

26 

23.43 

74.2 

12354 

71 

3.07 

37.5 

1611 

27 

23.02 

73.6 

12145 

72 

2.77 

37.0 

1451 

28 

22.61 

72.7 

11930 

73 

2.48 

36.5 

1298 

29 

22.18 

71.9 

11710 

74 

2.20 

36.0 

1153 

75 

1.94 

35.5 

1016 

30 

21.75 

71.1 

11484 

76 

1.70 

351 

887 

31 

21.31 

70.3 

11253 

77 

1.47 

34.6 

767 

32 

20.86 

69.5 

11018 

78 

1.25 

342 

656 

33 

20.40 

68.7 

10778 

79 

1.06 

33.9 

552 

34 

19.93 

67.9 

10534 

35 

19.46 

67.0 

10287 

80 

.87 

33.6 

457 

36 

18.98 

66.2 

10036 

81 

.71 

33.3 

371 

37  , 

18.50 

65.3 

.  9781 

82 

.56 

33.1 

294 

38 

18.01 

64.4 

9523 

83 

.43 

32.8 

226 

39 

77.51 

63.5 

9263 

84 

.32 

32.6' 

167 

85 

.22 

32.4 

117 

40 

17.02 

62.6 

9001 

86 

.4 

32.3 

76 

41 

16.52 

61.7 

8738 

87 

.08 

32.2 

44 

42 

16.02 

60.8 

8473 

88 

.04 

32.1 

20 

43 

15.51 

59.9 

8206 

89 

.01 

32.0 

5 

44 

5.01 

59.0 

7939 

90 

.00 

32.0 

V.        0 

45 

14.50 

58.1 

7671 
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V  I)r-  Brewster,  in  Part  I.  Vol  IX.  of  the  Edinburgh  Philosophical  Transactions,  gives  the 
follow  ing-  formula  for  ascertaining  the  mean  temperature  in  a  given  latitude,  in  the  old  world. 
If  T  denote  the  mean  temperature  in  any  given  latitude,  and  81°.5  the  observed  temperature 
on  the  Equator,  the  formula  becomes 


T=81°.5cos.  lat. 


lable  ot  Mean  Temperatures. 

Places. 

Lat. 

Obs.  T. 

Cal.T. 

Difference. 

Equator 

0°    0' 

81°  50' 

81°  50' 

Home      ,,  ••  |    '-•„"' 

41.  54 

'  60.  44 

60.  66 

0°  22'  4- 

Paris        '  ••*.     '~    1 

48.  50 

51.  -89 

53.  65 

1.  76  -f-  . 

London 

51.  30 

50.  36 

50.  74 

0.  38  -f 

Edinburgh 

55.  58 

46.  23 

45.  64 

0.  59  -f- 

Stockholm 

59.  20 

42.  26 

41.  57 

0.  69  — 

Abo 

60.  27 

40.  00 

40.  28 

0.  28  -f 

Uleo            .        :^« 

65.     3 

33.  26 

34.  38 

1.   12  -f 

Melville  Island    - 

74.  47 

1.  33 

21.  40 

20.  07  -f 

XIV.  Table  of  the  most  Remarkable  Heights  in  different  parts  of  the  World,  expressed  in  English 
Fect.^  The  Jlltiludes  measured  by  the  liarometer  are' marked  B,  while  those  derived  from  Geo- 
metrical Operations,  and  taken  chief  y  from  the  Observations  of  General  Mudge,  are  distin- 
guished by  the  letter  G. 

Feet. 

-  2635  G 

-  2421  G 


Feet. 
4558  G 
3950  G 
5910  B 


Snx  Fiall  Jokull,  on  the  north-west 
point  of  Iceland,     -         -         .         - 
Hekla,  volcanic  mountain  in  Iceland, 
Sulitelma,  in  Lapland, 
Nuppi  Vara,  the  highest  of  the  table- 
land in  Lapland,  -         -         -    2655  B 
Lornmijauri,  elevated  lake  in  Lapland,    2265  B 
Drifstue,  the  highest  pastoral  hamlet  in 

Norway, 2457  B 

Snaliatta,    centre   of  the   Norwegian 

mountains,  ....    8120  B 

Marebacke,  Alpine  ridge  of  Norway,     4575  B 
Pap  of  Caithness,      ....    1929 

lien    Nevis,    Inverness-shire,    highest 

mountain  in  Scotland,     ...    4358  G 
Cairngorm,  Inverness -shire,        -         -    4080  B 
Cairnsmuir  upon  Deugh,  Galloway,    -    2597  G 
Ben  J.awers,  west  side  of  Loch  Tay, 

Perthshire,          ./-*-•-..         -         -    3944  G 
Ben  More,  Perthshire,       -         -         -    3870  B 
Ben  Lui,  or  the   Calf,  near  Tyndrum    3651  G 
Schihallien,  Perthshire,     -         -         -    3513  G 
Ben  Voirlich,  near  Loch  Earn,  -    3207  G 

Ben  Ledi,  near  Callendcr,  Perthshire,    2863  G 
Ben  Achonzie,  head  of  Glen  Tilt,      -    3028  G 
Ben  Lomond,  near  Aberfoil,  Stirling- 
shire,   ,-         -         -         -         -         -    3191  G 

Cobbler,  near  Arrochar,  -  '  -  -  2863  G 
Ben  Clach,  in  the-Ochils,  above  Alloa,  2359  G 
Lomond  Hills,  east  and  west,  Fife- 

shire,     -  -         -      1466  and  1721  G 

Soulra  Hill,  on  the  ridge  of  Lammer- 

muir, 1716  G 

Coulter  Fell,  Lanarkshire,  -  -  2440  G 
Carnethy,  high  point  of  the  Pentland 

ridge,'  -         -  '      ->*.»-     1700  B 

Tintoc  Hill,  Lanarkshire,  -         -    2306  G 

Leadhills,  the  house  of  the  Director  of 

the  Mines,     -         •         •         •        -     1280  B 
Broad  Law,  near  Crook  Inn,  Peebles- 
shire,     -  ...    2741  G 
Queensberry  Mill,  Dumfries-shire,     -    2259  G 
of  Fleet,  Galloway,         -    2329  G 


Hart  Fell,  near  Moffat,     - 
Dunrich  Hill,  Roxburghshire, 
Eldon    Hills,    near    Melrose,     Rox- 
burghshire, -        -         -         -    1634  G 
Whitcomb  Hill,  Peebles-shire,  -    2685  G 
Lother  Hill,  Dumfries-sliire,       -         -    2396  G 
Ailsa  Rock,  in  the  Firth  of  Clyde,      -    1103  G 
Crif  Fell,  near  New  Abbey,  Kirkcud- 
bright,           -        -        -        -         -    1831  G 
Kells  Range,  Galloway,     -         -        •    2659  G 
Goat  Fell,-  in  the  Isle  of  Arran,          -    2865  G 
Paps  of  Jura,  south  and  north,  in  Ar- 

gyleshire,       -         •        -       2359  and  2470 
Snea  Fell,  in  the  Isle  of  Man,  -    2004  G 

South  Berule,  in  Isle  of  Man,  -    1584  G 

Macgillicuddy's    Reeks,    County   of 

Kerry,  '    •         -         -         -    3404  G 

"  Sliebh    Donard,   the    highest   of   the 

Mourne  Mountains,  -  -  -  •  2786  G 
Helvellyn,  Cumberland,  ...  3055  G 
Skiddavv,  Cumberland,  -  -  -  3022  G 
Saddleback,  Cumberland,  -  '  -  2787  G 

Whernside,  Yorkshire,  -  -  :  2384  G 
Ingleborough,  Yorkshire,  •  -  2361  G 

Sh minor  Fell,  Yorkshire,  >        -    2329  G 

Snowdon,  Caernarvonshire,  -  -  3571  G 
Cader  Idris,  Caernarvonshire,  -  -  2914  G 
Beacons  of  Brecknock,  -  -  2862  G 

Plynlimmon,  Cardiganshire,  -  -  2463  G 
Penmaen  Mawr,  Caernarvonshire,  -  1540  G 
Malvern  Hills,  Worcestershire,  -  1444  (1 

Cawsand  Beacon,  Devonshire,  -    1792  G 

Hippin  Tor,  Devons/iire,   -  1549  G 

Brocken,  in  the  Hartz-Forest,  Hanover,    3690 
Priel,  in  Upper  Austria,     -         -         -    7000  B 
Peak  of  Lomnitz,  in  the  Carpathian 

ridge, 8870  B 

Terglou,  in  Carniola,  ...  10390  B 
Mont  Blanc,  Switzerland,  -  -  15646  G 

Village  of    Chamouni,   below  Mont 

hlanc, 3367  G 

Jungfrauhorn,  Switzerland,        -        -  13730 
St.  Gothard,  'Switzerland,          -        -    9075 


V 
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Feet. 

Hospice  of  the  Great  St.  Bernard,    -    8400  B 
Village  of  St.  Pierre,  on  the  road  to 

Great  St.  JScrnard,  -  -  -  5338  B 
Passage  of  Mont  Cenis,  -  -  -  6778  B 
Cross  Glockner,  between  the  Tyrol  and 

Corinthia, 12780  B 

Ortler  Spitze,  in  the  Tyrol,  -  -  15430 
Kigiberg,  above  the  lake  of  Lucerne,  5408 
Dole,  the  highest  point  of  the  chain  of  «  •' 

Jura, 5412  B 

Mont  Perdu,  271  the  Pyrenees,  -  -  11283 
Loneira,  in  the  department  of  the  high 

Alps,      -        -         -         -         -        -  14451 

Peak  of  Arbizon,  in  the  department  of 

the  high  Pyrenees,  -         -         -    8344 

Puy  de  Dome,  in  Auvergne,      -        -    4858  G 

Mont  d'Or, 6202  G 

Summit  of  Vaucluse,  near  Avignon,  -    2150 
Village  on  Mont  Genevre,         -         -    5945  B 
St.  Pilon,  near  Marseilles,          -         -    3295  G 
Soracte,  near  Rome,  -         -        -    2271  G 

Monte   Velino,   in   the    kingdom   of 

Naples, 8397  G 

Mount   Vesuvius,  volcanic  mountain 

beside  Naples,        .....        -    3978 

-flEtna,  volcanic  mountain  in  Sicily,      -  10936  B 
St.  Angelo,  in  the  Lipari  Islands,      -    5260 
Top  of  the  Rock  of  Gibraltar,  -        -    1439  B 
Mount  Athos,  in  Rumelia,          -        -    3353 
Diana's  Peak,  in  the  Island  of  St.  He- 
lena,     ......    2692 

Peak  of  Teneriffe,  one  of  the  Canary 

Islands,          ....         - 12358  B 
Ruivo  Peak,  the  highest  point  of  Ma- 
deira, -        •        -       .-        -    5162 
Table  Mountain,  near  the   Cape  of 

Good  Hope,  ....    3520 

Chain  of  Mount  Ida,  beyond  the.  plain 

of  Troy, 4960 

Chain  of  Mount  Olympus,  in  Anatolia,  6500 
Italitzkoi,  in  the  Altaic  chain,  -  -  10735 
Awatsha,  volcanic  moiintain  in  Kamt- 

chatka,  .'-•  -  -  -  -  9600 
The  Volcano,  in  the  Isle  of  Bourbon,  7680 
Ophir,  in  the  center  of  the  Island  of 

Sumatra,  -  -  -  -  -  13842 
St.  Elias,  on  the  toestern  coast  of  North 

America,     ' 12672 


Feet. 

White   Mountain,  in    the    State   of 

Massachusetts,         -         -         -     *    -  6230  B 

Chimborazo,    highest   summit   of  the 

Andes, 21440  B 

Antisana,   volcanic  mountain   in   the 

kingdom  of  Quito,  -         -         -  19150  B 

Shepard  station  on  that  mounaain,    -  13500  B 

Cotopaxi,   volcanic   mountain  in   the 

kingdom  of  Quito,          -         .         -  18890 B 

Tonguragua,  volcanic  mountain,  near 

Riobomba, 16579  B 

Rucu  de  Pichincha,  in  the  kingdom  of 

Quito,  -        -         .        -        -  15940  B 

Heights  of  Assuay,  the  anciont  Peru- 
vian Road,  ....  15540  B 

Peak  of  Orizaba,  volcanic  mountain 

east  from  Mexico,  ...  If  390  G 

Lake  of  Toluca,  in  the  kingdom  off 

Mexico, 12195  B 

City  of  Quito,  -        -         -        -    9560  B 

City  of  Mexico,         ....    7476  B 

Silla  de  Caraccas,  part  of  the  chain  of 

Venezuela, 8640  B 

Blue  Mountains,  in  the  Island  of  Ja- 
maica, .....    7431 

Pelee,  in  the  Island  of  Martinique,   -    5100 

Morne  Garou,  in  the  Island  of  St.  Vin- 
cent's,   5050 

In  this  list  of  altitudes,  I  have  not  ventured 
to  insert  the  Himalaya  or  Snowy  Mountains, 
the  Imaus  of  the  Ancients,  or  Great  Central 
Chain  of  Upper  Asia,  to  which  some  late  ac- 
counts from  India  would  assign  the  stupen- 
dous elevation  from  23,000  to  27,000  feet. 
Such  at  least  are  the  results  of  observations 
made  with  a  small  sextant  and  an  artificial 
horizon,  at  the  enormous  distance  of  226  or 
232  miles,  as  computed  indeed  from  very  short 
bases.  But  even  with  the  best  instruments, 
and  under  the  most  favourable  circumstances, 
the  determination  of  minute  vertical  angles 
is,  from  the  influence  of  horizontal  refraction, 
liable  to  much  uncertainty.  The  progress  of, 
accurate  observation  has  uniformly  reduced 
the  estimated  altitudes  of  mountains.  More 
recent  statements  accordingly  ^diminish  those 
heights  near  2000  feet. 
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